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S H I E L D A L L O Y M E T A L L U R G I C A L C O R P O R A T I O N 

DAVID R. SMITH • 
ENVIRONMENTAL IVIANAGER 
Aluminum Products & Powders Division 

12 WEST BOULEVARD' 
P.O. BOX 768 -
NEWFIELD. NJ 08344-0768 

t 

TELEPHONE (856) 692-4200 

October 24, 2005 

^ • . - . 
Kenneth L. Kalman 
Decommissioning Branch 

, Division of Waste Management 
Office of Nuclear Materials Safety and Safeguards : 
U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 " " ' \ 

Re: Revision 1 to the Decommissioning Plan for the Newfield Facility (License No. 
SMB-743, Control No. 132074) , 
Dear Mr. Kalman: 

. Shieldalloy Metallurgical Corporation ("SMC") hereby subroits Revision 1 of its 
Decommissioning Plan ("DP") to the U.S. Nuclear Regulatory Commission ("NRC") for its ' 
review and approval. Revision 1 addresses the coinments set forth in the NRC letter to SMC 
dated February 28, 2003 as well as additional guidance provided by the NRC following 
submission of the DP. • ' . ,' ,. ' ' , \ 

SMC holds source niaterial license SMB-743 from the U.S. Nuclear Regulatory 
Commission ('NRC") for its facility in Newfield, NJ. The principle activity authorized by the 
license was metallurgical operations with ore containing source material to produce iron-based 
alloys. On August 27, 2001, SMC notified NRG that principle activity under the hcense had 
ceased. On August 30, 2002, SMC submitted a DP to the NRC. ,_/ •-• 

Revision 1 to the DP is part df an evolving process over the last fifteen years to address 
the decommissioning of this site. On April 7, 1993, SMC submitted to the NRC a conceptual 
decommissioning plan as a supplement to its application for license renewal. On November 26, 
1993, the NRC published a notice of its intent to prepare an Environmental Impact Statement for 
decommissioning associated with the hcense that included addressing on-site stabilization of the 
slag containing source.material that results from licensed metallurgical operations. The NRC 
renewed the hcense in October L997. For the last decade, SMC and NRC haye maintained a 
productive dialog on the most efficient and cost-effective method of achieving the regulatory 
objectives for decommissionitig this site. For example, on May 15, 2004, the NRC provided 
SMC with guidance on long-term control ("LTC") licensing for use in preparing the DP revision. 
Appendix 19.1 to Revisiori l identifies where previous NRC comments are addressed. 
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NRC guidance on restricted release is evolving. For example, in 2004, NRC issued, 
generic gaida.ncQml9[UKEG-1757, Consolidated NMSS Decommissw^ On 
September 29, 2005, the NRG issued a draft'supplement to NUREG-1757 identifying anticipated 
changes specific to apphcations for restricted release and requestiug comments by December 30, 
2005. SMC has prepared Revision 1 to the DP to the maximum extent possible consistent with 
the NRC guidance. Considering that the NRC guidance has been and continues to evolve in this 
area, SMG anticipates continuing discussion with the NRC during the review process on 
implementing restricted release regulatory objectives. 

Pursuant to 10 C.F.R. § 40.36(d), SMC must provide a description ofthe method for 
assuring funds for decommissioning. The estimated cost of the work described in the DP, 
including a 25% contingency factor, is about $5.2 million. As discussed in Chapter 15 of the 
DP, financial assurance mechanisms in excess of this amount and associated supporting 
documentation have been provided previously. 

Because License Amendment 8, issued on November 6, 2002, incorporated the DP as an 
authorized use of SMB-743, this letter does not request a Hcense amendment at this time. SMC 
intends to request a Hcense amendnient reflecting the changed end-state ofthe facihty once NRG 
completes its safety and environmental reviews of the DP. 

Ifyou have aay questions regarding the referred matter, please do not hesitate to contact 
me at (856) 692-4201 extension 226 or via e-mail at dsmithfoishieldalloy.com 

incejrely, 

David R Smith, ., 
Radiation Safety Officer 

cc: 
w encl: Joe Diegel - SMC 

Carol D. Berger, CHP - IEM,'lac. 
Jean OHva, PE - TRC 
Jay E. Silber, Esq. - Pillsbufy Winthrop Shaw Pittman L.L.P. 
Marjorie McLaughlin - NRC Region I , 
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Borough of Newfield PubHc Library 
Borough of Newfield 

w/o encl: Eric Jackson - SMC 
Charles L, Harp, . Esq. - Archer & Grreiaer 
BiU R.; Thomas, CHP - IBM, Hic. 
Daniel Gillen-USNRC- HQ 
Marie Miller - USNRC Region I 
J. Lieberman, Esq. - TaHsman 

. J. Greeves, PE - TaHsman 
Carbl Stopper, PE - TRC 
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DEFINITIONS 

2 AAF-Baghouse dust collector formerly located adjacent to Building D i l l 

3 ACO - Admimstrative Consent Order 

4 Action level - The numerical value that will cause the decision maker to choose one ofthe altemative actions. It may be 
5 a regulatory threshold standard (e.g.. Maximum Contaminant Level for drinking water), a dose - or risk-based 

6 concentration level (e.g., DCGL); or a reference-based standaid. See investigation level. 

7 Activity - See radioactivity. 

8 AEA - Atomic Energy Act 

9 ALARA (acronym for As Low As Reasonably Achievable) - A basic concept of radiation protection which specifies that 

10 exposure to ionizing radiation and releases of radioactive materials should be managed to reduce collective doses as far 
11 below regulatory limits as is reasonably achievable considering economic, technological, and societal factors, among 
12 others. Reducing exposure at a site to ALARA strikes a balance between what is possible through additional planning 
13 and management, remediation, and the use of additional resources to achieve a lower collective dose level. A 
14 determination of ALARA is a site-specific analysis that is open to interpretation, because it depends on approaches or 
15 circumstances that may differ between regulatory agencies. An ALARA recommendation should not be interpreted as 
16 a set limit or level. 

^ ALI - Aimual Level of Intake 

18 Alpha particle - A positively charged particle emitted by some radioactive materials undergoing radioactive decay. 

19 ANSI- American National Standards Institute 

20 Area - A general term referring to any portion of a site, up to and including the entire site. 
21 Area factor (Am) - A factor used to adjust DCGL^ to estimate DCGLEMC and ̂ ê minimum detectable concentration for 
22 scaiming surveys in Class 1 survey units—DCGLEMC = DCGL^^'Am . Am is the magnitude by which the residual 
23,' radioactivity in a small area of elevated activity can exceed the DCGLv 'while maintaining compliance with the release 
24 criterion. 

25 Area, of elevated activitv - An area over which residual radioactivity exceeds a specified value DCGLE^^C . 

26 Arithmetic mean - The average value obtained when the sum of individual values is divided by the number of values. 

27 Arithmetic standard deviation - A statistic used to quantify the variability of a set of data. It is calculated in the following 

28 ' manner: I) subtracting the arithmetic mean from each data value individually, 2) squaring the differences, 3) summing 
29 the squares of the differences, 4) dividing the sum of the squared differences by the total number of data values less one, 
30 and 5) taking the square root of the quotient. The calculation process produces the Root Mean Square Deviation 
31 (RMSD). 

32 Assessment - The evaluation process used to measure the performance or effectiveness of a system and its elements. As 
33 used in MARSSIM, assessment is an all-inclusive term'used to denote any of the following: audit, perfonnance 

evaluation, management systems review, peer review, inspection, or surveillance. 
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1 Background radiation - Radiation from cosmic sources, naturally occurring radioactive material, including radon (except 
2 as a decay product pf source or special nuclear material), and global fallout as it exists in the enviroimient from the 
3 testing of nuclear explosive devices or from nuclear accidents like Chernobyl which contribute to background radiation 
4 . and are not underthe control ofthe cognizant organization. Background radiation does not include radiation from source, 
5 byproduct, or special nuclear materials regulated by the cognizant Federal or State agency. Different definitions may exist 
6 for this term. The definition provided in regulations or regulatory program being used for a site release should always 
7 be used i f it differs from the definition provided here. 

8 Becquerel (Bo) - The Intemational System (SI) unit of activity equal to one nuclear transformation (disintegration) per 

9 second. 1 Bq = 2.7x10-H Curies (Ci) = 27.03 picocuries (pCi). 

10 Beta particle - An electron emitted from the nucleus duriiig radioactive decay. 

11 Bvproduct material - Any radioactive material (except special nuclear material) yielded in or made radioactive by 
12 exposure to the radiation incident to the process of producing or utilizing special nuclear material. 
13 Calibration - Comparison of a measurement standard, instrument, or item with a standard or instrument of higher 
14 accuracy to detect and quantify inaccuracies and to report or eliminate those inaccuracies by adjustments. ' 

15 CDE (committed dose equivalent) - The dose equivalent calculated to be received by a tissue or organ over a 50-year 
16 period after the intake into the body. It dose not include contributions from radiatioii sources extemal to the body. CDE 
17 is expressed in units of Sv or rem. 

18 CEDE (committed effective dose equivalent) - The.sum of the committed dose equivalent to various tissues in the body, 

19 each multiplied by the appropriate weighting factor (Wt). CEDE is expressed in units of Sv or rem. See TEDE. 

20 Chain of custodv - An imbroken trail of accountability that aisures the physical security of samples, data, and records, 

21 Characterization survey - A type of survey that includes facility or site sampling, monitoring, and analysis activities to 
22 detemiine the extent and nature of contamination. Characterization surveys provide the basis for acquiring necessary 

23 technical information to develop, analyze, and select appropriate cleanup techniques. 

24 CHP - Certified Health Physicist • 

25 CIH - Certified Industrial Hygienist ^ 

26 Class 1 area - An area that is projected to require a Class 1 final status survey. 

27 Class 1 survey - A type of final status siuvey that applies to areas with the highest potential for contamination, and meet 
28 the following criteria: (1) impacted; (2) potential for delivering a dose above the release criterion; (3) potential for small 

29 areas of elevated activity; and (4) insufficient evidence to support reclassification as Class 2 or Class 3. 

30 Class 2 area -. An area that is projected to require, a Class 2 final status survey. 

31 Class 2 survey - A type of final status survey that applies to areas that meet the following criteria: (1) impacted; (2) low 
32 potential for delivering a dose above the release criterion; and (3) little or no potential for small areas of elevated activity. 
33 Class 3 area - An area that is projected to require a Class 3 final status survey. 
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1 Class 3 survey - A type of final status survey that applies to areas that meet the following criteria: (1) impacted; (2) little 
2 or no potential for delivering a dose above the release criterion; and (3) little or no potential for small areas of elevated 
3... activity. . " " , 

4 Classification - The act or result of separating areas or survey um'ts into one of three designated classes - Class 1 area, 
5 Class 2 area, or Class 3 area. ' 

6 Cleanup - Actions taken to deal with a release or. threatened release ofhazardous substances that could affect public 
7 health or the enyironment. The term is often used broadly to describe various Superfimd response actions or phases of 
8 remedial responses, such as remedial investigation/ feasibility study. Cleanup is sometimes used interchangeably with 
9 the terins remedial action, response action, or corrective action. 
^ ' • • " • L ' ' y . : 

10 Cleanup standaid - A numerical limit set by a regulatoiy agency as a requirement for releasing a site after cleanup. See 
11 lelease criterion. 

12 Composite sample - A sample foimed by collecting several samples and combim'ng them (oi selected portions of them) 
13 into a new sample which is then thoioughlymixed. 

• -'.•>-••' . ' I 
14 Confidence inteival - A range of values for which there is a specified probability (e.g., 80%, 90%, 95%) that this set 
15 '. contains the trae value of an estimated parameter. 

16 Confirmatory survey - A type of survey that includes limited indepeftdent (thiid-party) measurements, sampling, and 
17 analyses to verify the findings of a final status survey. 

' Contamination - The presence of residual radioactivity in excess of levels which are acceptable foi release of a site or 
, facility for umestricted use. 

20 Control chart - A giaphic representation of a process, showing plotted values of some statistic gathered from that 
21 characteristic, and one 01 two control limits. It has two basic uses: 1) as a judgement to determine i f a process was in 
22 contiol, and 2) as.an aid in achieving and maintaining statistical contiol. 

23 Corrective action - An action taken to eliminate the causes of an existing nonconformance, deficiency, or other 
24 undesirable situation in order to prevent recurrence. 

25 Criterion - See release criterion. 

26 Curie (Ci) - The customary unit of radioactivity. One curie (Ci) is equal to 37 billion disintegrations per second (3.7 x 
27 10'° dps = 3.7 x 10'" Bq), which is approximately equal to the decay rate of one gram of 226 Ra. Fractions of a curie, 
28 e.g. picocurie (pCi) or 10 " Ci and microcurie (|iCi) or 10 -6 Ci, are levels typically encountered in decoinmissioning. 

29 D102-Building number D102 - ' . . -

30 D i l l - Building number D i l l ' 

31 DAC - Derived Air Concentration , ' 

32 DCGL (derived concentration guideline level) - A derived, radionuclide-specific activity concentration within a survey 

33 unit cortesponding to the release criterion. The DCGL is based on the spatial distribution of the contaminant and hence 
34 is derived differently for the nonparametric statistical test (DCGLW ) and the Elevated Measurement Comparison 
35 (DCGLEMC ). DCGLs are derived from activity/dose relatioiiships through various exposure pathway scenarios. 
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1 . Decay - See radioactive decay. 

2 Decommissiomng- The process of removing a facility or site from operation, followed by decontaira'nation, and license 
3 termination (or termination of authorization for operation) i f appropriate. The objective of decommissioning is to reduce 
4 the residual radioactivity in structures, materials, soils, gioundwatei, and othei media at the site so that the concentiation 
5 of each radionuclide contaminant that contributes to residual radioactivity is indistinguishable from the background 
6 radiation concentiation foi that radionuclide. 

7 Decontamination - The removal of radiological contaminants fiom a peison, object oi area to within levels established 
8 by governing regulatoiy agencies. Decontamination is sometimes used interchangeably with remediation, remedial action, 
9 and cleanup. 

10 Derived concentiation guideline level - See DCGL. 

11 Detection limit - The net response level that can be expected to be seen witii a detectoi with a fixed level of certainty. 

12 Detection sensitivity - The minimum level of ability to identify the presence of radiation oi radioactivity. 

13 Direct measurement - Radioactivity measuiement obtained by placing the detectoi neai the suiface oi media being 
14 suiveyed. An indication of the resulting radioactivity level is read out directly. 

15 Distribution coefficient (Kd ) - The ratio of elemental (i.e., radionuclide) concentiation in soil to that in watei in a soil-
16 watei system at equilibrium. Kd is generally measuied in teims of giam weights of soil and volumes of watei (g/cm 3 
17 oig/ml). 

18 Dose commitment - The dbse that an oigan oi tissue would receive during a specified period of time (e.g., 50 oi 70 yeais) 
19 as a result of intake (as by ingestion oi inhalation) of one oi more radionuclides from a given release. 

20 Dose equivalent (dose) - A quantity that expresses all radiations on a common scale foi calculating the effective absoibed 
21 dose. This quantity is the product of absoibed dose (rads) multiplied by a quality factoi and any othei modifying factois. 
22 Dose is measuied in Sv pi rem. 

23 Elevated area - See area of elevated activity. 

24 Elevated measurement - A measurement that exceeds a specified value DCGLE^^C . 

25 Elevated Measurement Comparison (EMC) - This comparison is used in conjunction with the Wilcoxon test to determine 
26 i f there are any measurements that exceed a specified value DCGLgMc • 

27 Exposure pathway - The route by which radioactivity tiavels thiough fhe environment to eventually cause radiation 
28 exposure to a person or group. 

29 Exposure rate - The amount of ionization produced pei unit time in aii by X-iays oi gamma lays. The unit of exposure 
30 rate is Roentgens/houi (R/h); foi decommissioning activities the typical units are micioRoentgens pei houi (pR/h), i.e., 
31 10-6 R/h. • 

32 External radiation - Radiation from a source outside the body 

33 FEMA - Federal Emeigency Management Agency , 
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1 Field Sampling Plan - As defined for Superfund in the Gode of Federal Regulations 40 CFR 300.430, a document which 
2 describes the number, type, and location of samples and the type of analyses to be perfoiiried. It is part of the Sampling 
3 and Analysis Plan 

4 Final status suivey - Measurements and sarnphng to describe the radiological conditions of a site, following completion 

5 of decontamination activities (if any) in preparation foi release. 

6 Flex-KIeen - Baghouse dust collectoi fornieily located adjacent to Building D i l l 

7 FSS - final status suivey . 

8 Gamma radiation - Penetrating high-eneigy, short-wavelength electromagnetic radiation (sirailai to X-rays) emitted 

9 ~ during radioactive decay. 

10 GET - General Employee Training 

11 Graded approach - The process of basing the level of application of managerial controls apphed to an item oi woik 
12 accoiding to the intended vise of the results and the degiee of confidence needed in the quality of the results. 

•, - , ^ , . - • , 
13 Grid - A netwoik of paiallel horizontal arid vertical lines foiming squares on a map that may be oveilaid on a property 

14 parcel foi the puipose of identification of exact locations. 

15 Grid block - A squaie defined by two adjacent vertical and two adjacent horizontal refeience grid lines. 

^ HD - deep dose equivalent 

17 Half-life (tl/2 ) - The time required foi one-half of the atoms of a particulai radionuclide present to disintegrate.' 

18 HASP - Health and Safety Plan 

19 Hot spot - See area of elevated activity. 

20 . HP - Health Physicist oi Health Physics 

21 HSP - Health and Safety Plan 

22 HSO - Health and Safety Officei : '' - ' ' , • 
23 Hypothesis - An assumptipn about a property oi characteristic of a set of data undei study. The goal of statistical 
24 inference is to decide which of two complementaiy hypotheses is likely to be tiue. The null hypothesis (HO ) describes 
25 what is assumed to be the trae state of natuie and the altemative hypothesis (Ha ) describes the opposite situation. 
26 lEM - Integrated Envirormiental Management, Inc., a radiological contiactor to Shieldalloy Metallurgical Gorporation. 
27 Impacted area - Any area that is not classified as non-impacted. Areas with a possibility of containing residual 
28 radioactivity in excess of natural backgiound 01 fallout levels. 
29 Independent assessment - An assessment peifoimed by a qualified individual, group, oi oiganization that is not part of 
30 the oiganization directly performing and accountable for the work being assessed . • ' ^ , , ' , 
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1 Indistinguishable from background - The term indistinguishable from backgiound means that the detectable concentration 
2 distribution of a radionuclide is not statistically different from the backgiound concentiation distribution of that 
3 radionuclide in the vicinity of the site oi, in the case of stractures, in similai materials using adequate measuiement 
4 technology, suivey, and statistical techniques 

5 Infiltiation rate - The rate at which a quantity of a hazaidous substance moves from one environmental medium to 
6 anothei—e.g., the rate at which a quantity of a radionuclide moves from a source into and through a volume of soil oi 

. 7 solution 

8 Inspection - An activity such as measuring, examining, testing, or gauging one or more characteristics of an entity and 
9 comparing the results with specified requirements in oidei tp establish whether conformance is achieved for each 

10 characteristic 

11 Inventoiy - Total residual quantity of foimeily licensed radioactive material at a site 

12 Investigation level - A derived media-specific, ladionuclide-specific concentration oi activity level of radioactivity that -
13 1) is based on the release criterion, and 2) triggeis a response, such as further investigation or cleanup, i f exceeded. See 
14 action level 

15 Less t̂han data - Measurements that are less than the minimiun detectable concentration 

16 License - A license issued undei the regulations in parts 30 thiough 35, 39,40, 60, 61, 70 oi part 72 of 10 CFR. 

17 Licensee - The holdei ofa license 

18 . License termination - Discontinuation of a license, the eventual conclusion to decommissioning. 

19 Lowei limit of detection (LD ) - The smallest amount of radiation or radioactivity that statistically yields a net result 
20 above the method background. The critical detection level, LC, is the lowei bound of the 95% detection inteival defined 
21 foi LD and is the level at which there is a 5% chance of calling a backgiound value "gieatei than backgiound." This 
22 value should be used when actually counting samples oimaking direct radiation measurements. Any response above this 
23 level should be considered as above backgiound; i.e., a net positive result. This will ensure 95% detection capability foi 
24 LD. A 95% confidence interval should be calculated for all responses greater than LC . 

25 LTC License - Long-term control license. 

26 LTC Plan - Long-term control plan. 

27 MARSSIM - Multi-Agency Radiation Survey and Site Investigation Manual 

28 MDA - Minimum detectable activity 

29 MDC - Minimum detectable concentration 

30 Measurement - For the purpose of MARSSIM, it is used interchangeably to mean: 1) the act of using a detectoi to 
31 detennine the level oi quantity of radioactivity on a suiface oi in a sample of material removed from a media being 

32 evaluated, oi 2) the quantity obtained by the act of measuring 

33 Microrem - one thousandth pf a millirem. 

34 Millirem - one thousandth of a rem 
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1 Minimum detectable concentration (MDG) - The minimum detectable concentration (MDC) is the a priori activity level 
2 that a specific instrument and technique can be expected to detect 95% Pf the time. When stating the detection capability 
3 of an instrament, this value should be used. The MDC is the detection limit, LD, multiplied by an appropriate conversion 
4 factor to give units of activity • / 

5 Minimum detectable couiit rate.(MDCR) - The minimum detectable count rate (MDCR) is the a priori.count rate that 
6 a specific instiument and technique can be expected to detect _ 

7 Missing oi unusable data - Data (measurements) that aie mislabeled, lost, oi do not meet quality confrol standaids. Less-

8 than data aie not considered to be missing or unusable data 

9 mR - milliRoentgen 

10 mrem - milliiehi 

11 MSHA - Mine Safetv and Health Administration 

12 NCDC - National Climate Data Centei ' ^ 

13 NEPA - National Enviroimiental Policy Act 

14 NIOSH - National Institute foi Occupational Safety and Health 

15 NIST - National Institute of Standaids and Technology 

- NJDEP - New Jeisey Depaitment of Environmental Protection 

17 N O A A - National Oceanic and Atmospheric Administration - ' 

18 Non-impacted area - Areas where there is no reasonable possibility (extremely low probability) of residual 

19 contamination; Non-impacted areas are typically located off-site arid may be used as background reference aieas 

20 Normal (gaussian) distribution - A family of bell shaped distributions described by the.mean and variance 

21 NVLAP - National Voluntary Laboratory Accreditation Progiam ' 
22 O&M - operation and maintenance 
23 Oiganization - a company, coiporation, firm, govemment unit, enterprise, facility, or institution, or part thereof, whethei 

24 incorporated or not, public or private, that has its own functions and administration 

25 OSHA - Occupational Safety and Health Adminisfration 

26 pCi/g - picocuries per giam " \ 
• V 

27 PM - Pioject Manager ' ' ^ 

28 Precision - A measure of mutual agieement among individual measurements of the same property, usually under 
piescribed similai conditions, expressed generally in teims of the standaid deviation 
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1 Process - A combination of people, machine and equipment, methods, and the environment in which they operate to 
2 produce a given product or service 

3 Professional iudgement - An expression of opinion, based on technical knowledge and professional experience, 

4 assumptions, algorithms, and definitions, as stated by an expert in response to technical pioblems 

5 Pyrochlore - concentrated ore containing columbium (ijiobium) 

6 OA - Oualitv Assurance 

7 QAO - Quality Assurance Officer 

8 QAPP - Quality Assurance Project Plan 

9 OA/OC - Ouality Assurance/Quality Contiol , 

10 QC - Ouality Confrol 

11 QIP - Oualitv Implementing Procedure ' 

12 Qualified data - Any data that have been modified oi adjusted as part of statistical oi mathematical evaluation, data 
13 validation, oi data verification operations , . 

14 Quality - The totality of features and characteristics of a pioduct oi seivice that beai on its ability to meet the stated oi 
15 implied needs and expectations of the usei , 

16 Qualitv assurance (OA) - An integrated system of management activities involving planning, implementation, assessment, 
17 reporting, and quahty improvement to ensure that a process, item, oi seivice is of the type and quality needed and 
18 expected by the customei 

19 Quality contiol (QC) - The overall system of technical activities that measure the attributes and peifoimance of a process, 
20 item, bi seivice against defined standaids to verify that they meet the stated requirements established by the customei, 
21 operational techniques and activities that are used to fiilfill requirements for quality 

22 Radiation suivey - Measuiements of radiation levels associated with a site together with appropriate documentation and 
23 data evaluation 

24 Radioactive decay - The spontaneous tiansfoimation of an unstable atom into one oi more' different nuclides 
25 accompanied by eithei the emission of eneigy and/oi particles from the nucleus, nucleai capture oi ejection of oibital 
26 elections, oi fission. Unstable atoms decay into a more stable state, eventually reaching a form that does not decay further 
27 or has a very long half-life 

28 Radioactivity - The mean number of nucleai tiansfoimations occurring in a given quantity of radioactive material per 
29 unit time. The Intemational System (Sl) unit of radioactivity is the Becquerel (Bq). The customary unit is the Curie (Ci) 

30 Radiological survey - Measuiements of radiation levels and radioactivity associated with a site togethei with appropriate 

31 documentation and data evaluation 

32 Radioluminescence - Light pioduced by the absoiption of eneigy from ionizing ladiation 

33 Radionuclide - An unstable nuclide that undeigoes radioactive decay 
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1 Random enor - The deviation of an pbserved value from the tme value is called the enoi of obseivation. I f the enoi of 
2 obseivation behaves like a landom variable (i.e., its value occuis as though chosen at random from a probability 
3 distribution of such enois) it is called a random enoi 

4 Regulation - A rale, law, oidei, or direction from federal or state governments regulating action oi conduct: Regulations 
5 concerning radioisotopes in the environment in the United States are shared by the Environmental Piotection Agency 

.6 (EPA), the U.S. Nucleai Regulatory Commission (NRC), the U.S. Depaitment of Eneigy (DOE),' and inany State 
7 governments. Federal regulations and certain directives issued by the U.S. Department of Defense(DOD) are enforced 
8 within the DOD ^ 

9 Release criterion - A regulatoiy limit expressed in teims of dose oi risk 

10 Rem (radiation equivalent man) - The conventional unit of dose equivalent. The conesponding Intemational System (SI) 
11 unit is the Sievert (Sv): 1 Sv = 100 rem 

' , - ' , - ' . 
12 Remedial action - Those actions that are consistent with a permanent remedy taken instead of, oi in addition to, removal 
13 action in the event of a release or threatened release of a hazaidous substance into the environment, to pievetit oi 
14 minimize the release of hazaidous stibstances so that they do not migrate to cause substantial dangei to present oi future 
15 public health oi welfare oi the environment 

16 Remediation - Cleanup oi othei methods used to remove oi contain a toxic spill oi hazaidous materials from a Supeifund 
17 site 

18 Removable activity - Suiface activity that is readily removable by wiping the suiface with moderate piessuie and can 
be assessed with standaid radiation detectors. It is usually expressed in units of dpm/l00 cm 2 

20 Removal - The cleanup or removal of released hazardous substances, oi pollutants oi contaminants which may present 
21 an imininent and substantial dangei; such actions as may be necessaiy taken in the event of the threat of release of 
22 hazardous substances into the environment; such actions as may be necessaiy to monitoi, assess, and evaluate the thieat 
23 of release of hazaidous substances; the removal and disposal of material, oi the taking of othei such actions as may be 
24 necessaiy to prevent, minimize 01 mitigate damage to the public health 01 welfai-e OI the environment 

25 Representative measuiement - A measuiement that is selected using a procedure in such a way that it, in combination 
26 with othei representative measuiements, will give an accurate representation of the phenpinenon being studied 

27 Representativeness - A measure of the degree to which data accurately and precisely represent a characteristic of a 
28 population, parameter variations at a sampling point, a process condition, or an environmental condition. 

29 - Reproducibility - The precision, usually expressed as a standard deviation, that measures the variability among the results 
30 of measurement of the same sample at different laboratories 

31. Residual radioactivity - Radioactivity in stracmres, materials, soils, groundwater, and otheimedia at a site resulting from 
32 activities under the cognizant organization's control. This includes radioactivity from all souices used by the cognizant 
33 oiganization, butexcludesbaickgroundiadioactivityasspecifiedbytheapplicableiegulationoistandaid.Italsoincludes 
34 radioactive materials remaining at the site as a result of routine oi accidental releases of radioactive material at the site 

35 and previous burials at the site, even i f those burials were made in accoidance with the provisions of 10 CFR Part 20 

36 RESRAD - computer code used to determine residual radioactivity in the en-viionment , • 

37 Restricted use - A designation following lemediation lequiring.radiological confrols 
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1 RI/FS - Remedial Investigation and Feasibility Study ' 

2 RSO - Radiation Safety Officei 

3 RSP - Radiation Safety Procedure 

4 RWP - Radiation Woik Peraiit 

5 RWT - Radiation Worker Training 

6 Sample - (As used in MARSSIM) A part or selection from a medium located in a survey unit or reference area that 
7 represents the quality or quantity of a given parameter or natuie of the whole area oi unit; a portion serving as a specimen 

8 Sample - (As used in statistics) A set of individual samples oi measuiements diawn from a population whose properties 
9 are studied to gain infoimation about the entire population 

10 Scanning - An evaluation technique perfonned by moving a detection device over a suiface at a specified speed and 
11 I distance above the suiface to detect radiation ^ 

12 Site - Any installation, facility, oi discrete, physically separate parcel of land, oi any building oi stracture oi portion 

13 thereof, that is being considered foi suivey and investigation 

14 SMC - Shieldalloy Metalluigical Coiporation 

15 Soil activity (soil concentiation) - The level of radioactivity present in soil and expressed in units of activity pei soil mass 

16 (typically Bq/kg oi pCi/g) 

17 Source material - Uranium and/oi Thorium othei than that classified as special nucleai material 

18 Source teim - All residual radioactivity remaining at the site, including material released during nOimal operations, 
19 inadvertent releases, oi accidents, and that which may have been buried at the site in accoidance with 10 CFR Part 20 
20 Standaid operating procedure (SOP) - A written document that details the method for an operation, analysis, or action 
21 with thoroughly piescribed techniques and steps, and that is officially approved as the method for performing certain 
22 routine or repetitive tasks ' 
23 Subsuiface soil sample - A soil sample that reflects the modeling assumptions used to develop the DCGL foi subsuiface 
24 soil activity. An example would be soil taken deepei than 15 cm below the soil suiface to support suiveys peiformed to 
25 demonstrate compliance with 40 CFR 192 

26 Surface contamination - Residual radioactivity found on building or equipment surfaces and expressed in units of acfivity 
27 per surface area (Bq/m^ 01 dpm/l 00 cm^) 

28 Suiface soil sample - A soil sample that reflects the modeling assumptions used to develop the DCGL foi suiface soil 
29 activity. An example would be soil taken from the fiist 15 cm of suiface soil to support suiveys peifoimed to demonstiate 
30 comphance with 40 CFR 192 , ^ 

31 Suiveillance (quality) - Continual oi frequent monitoring and verification of the status of an entity and the analysis of 
32 lecoids to ensure that specified requirements are being fulfilled 
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1 Survey - A systematic evaluation and documentation of radiological measurements with a conectly calibrated instrument 

2 - or instraments that meet the sensitivity required by the objective of the evaluation 

3 Survey plan - A plan for determining the radiological characteristics ofa site 

4 Survey unit - A geographical area of specified size and shape defined foi the puipose of survey design and compliance 
5 testing. 
6 TDS - total Dissolved Solids ' 

• ' ' ' 
7 TEDE (total effective dose equivalent) - The sum of the effective dose equivalent (for extemal exposure) and the 
8 committed effective dose equivalent (foi intemal exposure). TEDE is expressed in units of Sv or rein. See CEDE 
9 TLD - thermoluminescent dosimeter 

• - ! 
10 TODE - total oigan dose equivalent - .' / / • ', • 
11 tiaceabilitv - The ability to tiace the histoiy, application, oi location of an entity by means of recoided identifications. 
12 In a calibration sense, tiaceability relates measuring equipment to national oi intemational standaids, primaiy standaids, 
13 basic physical constants oi properties, oi reference materials. In a data collection sense, it relates calculations and data 
14 generated thioughput the project back to the requirements foi quality foi the project 
15 TRC - TRC Environmental Coiporation, an environmental contractoi to Shieldalloy Metalluigical Coiporation. 

, • ' I • , 

\ 
[i iem - microrem 

17 Umestricted area - Any area where access is not contiolled by a licensee foi puiposes of piotection of individuals from 
18 exposure to radiation and radioactive materials—including areas used foi residential puiposes. 

19 Umestricted release - Release of a site from regulatoiy contiol without requirements foi fiituie radiological restrictions. 

20 Also known as umestricted use ^ 

21 USEPA - United States Environmental Piotection Agency 

22 USNRC - United States Nuclear Regulatoiy Comniission 

23 Weighting factor (Wt) - The fraction of the overall health risk, resulting from unifonn, whole-body radiation, attributable 
24 to specific tissue. The dose equivalent to tissue is ihultiplied by the appropriate weighting factor to obtain the effective 
25 dose equivalent to the tissue. • ' •- . [ ^ . 
26 Wilcoxon Rank Sum (WRS) test-A nonparametric'statistical test used to determine comphance -with the release criterion 
27 when the radionuclide of concem is present in background. 
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1 EXECUTIVE SUMMARY 

1.1 Introduction 
This Decommissioning Plan (Plan) describes the radiological remedial actions that will be 
implemented in order to permit the Shieldalloy Metallurgical Cprporation (SMC) radioactive 
materials license to be amended to a "long term contiol", or LTC license. The following is the name 
and address of the licensee and owner of the site: 

Shieldalloy Metallurgical Corporation 
35 Soutii West Boulevard 

Newfield, New Jersey 08344 

The location and address of the site itself is also at: 

11 

12 

13 

17 
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20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

Shieldalloy Metallurgical Corporation , 
35 Soutii West Boulevard • 

Newfield, New Jersey 08344 

Once the applicable radiological release criteria and the conditions of this Plan have been met, an 
amendment of radioactive materials license number SMB-743 into a I !TC license will be solicited. 
The decommissioning objective is to terminate the license under "uiu-estricted use" conditions for 
the preponderance ofthe site, and issue a LTC license under "restiicted use" conditions for a small 
portion of the site. As such, this plan also contains conditions and actions that will be taken in order 
to maintain radiation exposures to the public as low as is reasonably achievable. 

^ , .,.'•• 
1.2 Site Description 
Shieldalloy Metallurgical Corppration (SMC) operates a manufacturing facility located at 3̂5 South 
West Boulevard in Newfield, NCAV Jersey. During the ferrocolumbium manufacturing process, the 
facility generated slag, dross, and baghouse dust. The primary portion of the site, consisting of the 
manufacturing facilities and their support areas, covers 67.7 acres. An additional 19.8 acres of 
farmland, located approximately 2,000 feet southwest of the primary site in Vineland, Cumberlaiid 
County, New Jersey, are also o\yned by SMC. The immediate environs around the site is industrial, 
and the nearest ofF-site resident is located approximately 28 meters (IOO feet) Irom the property. 
1.3 Summary of Licensed Activities 
Metal and metal alloy manufacturing operations at the Newfield site began in the late I950's and 
early I960's. An application for ores that contained source material was sent to the Atomic Energy 
Commission in 1963. . The license was issued shortly thereafter, and later re-issued by the U. S. 
Nuclear Regulatory Conimission (USNRC) as License No. SMB-743, which authorizes possession 
of up to 303,050 kilograms of thorium in any chemical/physical form, and up to 45,000 kilograms 
of uranixmi in any chemical or physical form. 
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1 In late 2002, operations involving source material ceased. As of October 21, 2005, the SMC 
2 inventory of licensed materials was at 96.8% of the thorium limit and 87.6% of the uranium limit. 
3 The most recent amendment of SMB-743 was issued on November 26, 2002, and the license 
4 expiration date was October 20, 2002. The license is currently being held under timely renewal 
5 notice. 

6 1.4 Nature and Extent of Contamination 
7 One of the materials received, used and stored by SMC contains radioactive material classified as 
8 "source material" pursuant to Title 10, Code of Federal Regulations, Part 40. This material is called 
9 pyrochlore, a concentiated ore containing columbium (niobium). Pyrochlore contains greater than 
10 0.05% of natural uranium and natural thorimn, thus a source material license for its possession and 
11 use is required. 

12 The maj ority of the licensed radioactive material inventory at the plant currently consists of the slag 
13 generated dming former DI 1 production department operations, and dust fi-om the former DI I 
14 baghouses. After processing of consumable pyrochlore ore and other feed materials for 
15 ferrocolumbium and other metallurgical operations, greater than 99% of the radioactive species 
16 remained in the slag and, to a much lesser extent, in the baghouse dust. Surface and subsurface soil 
17 contamination, in the form of ferrocolumbium slag and baghouse dust, is present in the Storage 
18 Yard, and at a number of locations throughout the Newfield plant. 

19 Ferrocolumbium standard slag, ferrocolumbium high-ratio slag, and columbium nickel slag firom the 
20 fonner D i l i and D102 smelting operations are solid, non-combustible materials with the 
21 consistency of vitiified rock. AU three slag types were niaintained separately from the others at their 
22 respective points of generation and were tiansported in trucks from D i l i and D 102 to the Storage 
23 Yard where they remain segregated. In addition, baghouse dust was tiansported by truck to another 
24 location within the Storage Yard. Table I7.I is a summary of the volumes of residual radioactivity 
25 currently present at the site and Table 17.7 shows the radiological source term. 

26 The only other area within the Newfield plant property lines where residual radioactivity has been 
27 identified is in the Hudson' s Branch watershed. The Hudson's Branch, an intermittent, slow-moving 
28 tributary of Bumt Mill Branch in the Maurice River Basin, is the predomiiiant surface water body 
29 in the vicinity of the plant. It borders the southem boundary of the property, where it flows from east 
30 to west. Other than documenting site-wide radiological conditions as part of the final status survey 
31 effort, there are no other contaminated systems, equipment or land areas at the site to be addressed 
32 in this deconunissioning effort. 

33 1.5 Selected Decommissioning Objective 
34 With the approval of this Decommissioning Plan, SMC will consolidate all licenseable residual 
35 radioactive materials at the Newfield site to a portion ofthe existing Storage Yard, located on the 
36 eastem boundary of the plant. There it will be shaped, graded, covered with an engineered barrier 
37 and subject to long-term maintenance and monitoring. This/n\szYM decommissioning methodology 
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1 has already received federal and state (Ohio) regulatory acceptance at asite that performed similar 
2 operations, and with similar quantities/forms of residual radioactive materials.'"^ 

3 After all consolidation and barrier construction activities are cornplete, a filial status survey will be' 
4 performed, the results ofwhich willbe documented in a comprehensive report. Included therein will 
5 be a demonstiation that the sitCj in its entirety, meets the decommissioning objective. The majority 
6 of the site may then be released for unrestricted use, subject to regulatory verification. However, the 
7 portion that contains the engineered barrier will be held under restricted use conditions, with License 
8 No. SMB-743 then amended into a Long Term Contiol (LTC) license. The conditions of the LTC 
9 license will include long-term mainteiiance of the engineered barrier, monitoring of radiological 
10 conditions throughout.and around the restricted area, deed notices, a Lofig Term Contiol Plan (LTC 
11 Plan) that describes all post-remediation activities, and financial assurance sufficient to ensure the 
12 proviisions ofthe LTC Plan will be implemented for at least 1,000 years. 

13 1.6 Summary of Radiation Dose Arialysis 
14 The decommissioning altemative for the Newfield site is to consolidate residual slag, contaminated 
15 soil, baghouse dust and demolition rubble (concrete) into a single pile that is capped with an 
16 engineered barrier such that the potential exposure of members of the public to radiation and 
17 radioactive materials is minimized. That portion of the property will be subject to restricted use 
18 conditions, vidth the remainder of the property released for imrestricted use. 

A radiation dose analysis was perfbrmed to ensure the Derived Concentiation Guideline Levels 
20 (DCGL's) for the unrestricted portion of the site do indeed meet the criteria for unrestricted release 
21 as specified in lO CFR 20.1402 (i.e., 25 millirem TEDE).^ An analysis of the radiation dose 
22 associated with the restricted portion of the site was also performed in order to ensure the 10 CFR 
23 20.1403 dose limits will be niet when all institutional contiols are in place and in the exfremely 
24 unlikely situation when institiifional contiols (and subsequently physical confrols) fail. With few 
25 exceptions, reasonably likely exposure scenarios were evaluated. For the exceptions, the scenarios 
26 are considered to be unlikely but were eyaluated in response to input from regulators and members 
27 of the public. 

28 The estimates of peak mean dose to the critical exposure groups for all scenarios were derived using 
29 industry-standard computer-based modeling tools specifically .designed to assess exposures to 
30 residual radioactivity. Conservatism was been built into the modeling by conscientiously selecting 

' U. S. Nuclear Regulatoiy Commission, NUREG-1543, "Environmental Impact Statement; Decommissioning of the 
Shieldalloy Metalluigical Coiporation Newfield, Ohio Facility", July, 1996. , 

^ PTI Environmental Seivices, "Remedial Investigation and Feasibility Study at the Shieldalloy Metalluigical 
Coipoiation Site in Newfield, Ohio", Septembei, 1996. ' •-,'•• ^ 
^ The Derived Concentiation Guideline Levels, oi DCGLs, were determined puisuant to the recommendations of 
NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM). 

V 
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1 exposure factor values that err on the side of safety when confronted with uncertainty in the selection 
2 of input parameters. In order to provide the risk managers and decision makers with insight as to 
3 the degree of conservatism associated with the dose modeling, projected annual doses have been 

calculated with both deterministic and probabilistic techniques. 

5 Based on the results obtaiiied, SMC has concluded that the source term applicable to each of the 
6 scenarios considered produces a peak mean aimual dose that is well-below the dose limits for 
7 unrestricted and restricted release as specified in 10 CFR 20.1402 and 1403, respectively. Once 
8 decommissioning pursuant to this Plan is complete, the actual doses incurred by any of the 
9 potentially affected population groups will likely be lower. In any case, they will not be discemible 
10 from backgroimd radiation exposures. 

11 1.7 Summary of ALARA Analysis 
12 Most decisions about human activities are based on an implicit form of balancing the costs and 
13 benefits leading to the conclusion that the conduct of a chosen practice is "worthwhile".'' With 
14 respect tothe use and contiol of radioactive-materials, tiie decision-making process is typically based 
15 upon the following: 

16 • No practice shall be adopted unless its infroduction produces a positive net benefit; 

17 • All exposures to ionizing radiation shall be kept as low as reasonably achievable, 
18 economic and societal factors being taken into account; and 

19 • The dose equivalent to individuals shall not exceed applicable regulatory dose limits. 

20 SMC has proposed to consolidate the residual radioactive materials beneath an engineered barrier, 
21 and then possess those materials under the provisions of a LTC license. A second altemative, the 
22 License Termination (LT) altemative involves the shipment of the residual radioactivity to the 
23 . Envirocare of Utah, LLC radioactive waste disposal facility in Utah, followed by release of the site 
24 in its entirety for umestricted use. The no-action altemative is to leave the residual radioactivity in 
25 its current configuration and take only those actions necessary to control erosion or correct problems 
26 that may develop over time. 

27 A determination as to the cost/benefit ofeach ofthe three options was performed, taking into accoimt 
28 both radiological and non-radiological impacts on workers and members of the public. In addition, 
29 an analysis of which altemative would ensure radiation doses to members of the general public 
30 remain As Low as Reasonably Achievable (ALARA) was also performed. Table 17.9 gives a 
31 summary of results, which clearly demonsfrates that the LTC altemative is the most defensible 
32 decommissioning option for the Newfield site. 

" International Commission on Radiological Piotection, ICRP Publication 55, "Optimization and Decision-Making in 
Radiological Protection", Pergamon Press, 1989. 
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1 1.8 Restrictions Used to Limit Radiation Doses 
2 After remediation activities are complete. License No. SMC-743 will be amended to a LTC license, 
3 with SMC as the licensee. In addition, a deed notice will be filed wdth Gloucester County that 
4 restricts agricultural, residential and industrial activities on the restricted areas of the site, and that 
5 informs all potential purchasers of the property that a LTC license is a condition of sale. A fence 
6 will be installed around the engineered barrier, with all access restrictions clearly posted at all 
7 enfrances. 

8 An armual maintenance program will be implemented to ensure the condition of the engineered 
9 barrier remains as coiistmcted. This program will include quarterly inspections ofthe entirety of the 
10 barrier, with repairs made,as necessary. An annual monitoring program will also be instituted to 
11 ensure radiation exposures tb members of the public do not exceed 25 millirem TEDE. The 
12 monitoring program will consist, in part, of deployment of passive radiation monitoring devices on 
13 the inside perimeter of the restricted area and quarterly assessments of ambient radiation exposure 
14 rates. Recordkeeping and reporting are also integral parts of the maintenance and monitoring 
15 programs. 

16 Finally, a tmst fund sufficient in an amount sufficient to ensure continuation of the LTC Plan will 
17 be initiated, with the USNRC as the beneficiary. In the unlikely event SMC would default on the 
18 terms/conditions of the LTC license, the tmst fimd will allow the USNRC to confract a third party 

^ to implement those provisions for a minimum of 1,000 years. 

20 1.9 Summary of Public Participation Activities 
21 In order to solicit local input during the development of this Decommission Plan, a Site Specific 
22 Advisory Board (SS AB) was established as a voluntary advisory group. SMC contacted individuals 
23 who were thought to have interest in the decommissioning efforts. These included owners of 
24 businesses in the vicinity of the Newfield site, the Mayor, city and county public health officials, 
25 > State environinental and radiological officials, planning board members, and county residents. 
26 Individuals who expressed an interest in serving as mernbers of the S SAB vvere also asked to provide 
27 recommendations on others who they thought may be interested. 

28 The SSAB met on four separate occasions prior to the issue of this Decommissioning Plan. During 
29 those meetings, the members were asked to provide input to SMC on the required 10 CFR 20. 
30 1403(d) issues, as well as any other matters that they felt should be considered in the decision-
31 making process. That input has been summarized and addressed as part of this Plan. 

32 To facilitate the availability of information to the SSAB and other members of the public, SMC 
33 launched a web page dedicated to the decommissioning of the Newfield facility 
34 (http://www.shieldaIloy.com/decommissioning/index). A copy of this Decommissioning Plan will 
35 be posted on the web site shortly after its submission to the USNRC. 
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1 1.10 Proposed Initiation and Completion Dates 
2 The (duration of regulatory review of this decommissioning plan, and exchange of additional 
3 information that might be solicited by the USNRC, is unknown at this time. However, full 

implementation of the Plan, to include amendment of License No. SMB-743 into a LTC license, will 
5 be completed within four (4) years after its approval by the USNRC. No post-remediation activities 
6 other than those associated with the initiation of the tmst fimd, the long-term monitoring and 
7 maintenance program, or the issue of the LTC license are anticipated. 

8 1.11 Request for License Amendment 
9 Upon approval of this Plan SMC will request that License No. SMB-743 be amended to authorize 
10 the Plan's implementation in its entirety, including the amendment of SMB-743 as a LTC license 
11 with the terms and conditions outlined herein. 

o 
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INTRODUCTION 

Shieldalloy Metallurgical Corporation (SMC) operates a manufacturing facility in Newfield, New 
Jersey. This facility manufactures or has manufactured specialty steel and super alloy additives, 
primary aluminum master alloys, metal carbides, powdered metals, and optical surfacing products. 
Raw materials used at the facility included ores which contain oxides of columbiurh (niobium), 
vanadium, aluminum metal, titanium metal, stiontium metal, zirconium metal, and fluoride (titanium 
and boron) salts. During the manufacturing process, slag, dross, and baghouse dust were generated. 

9 

10 

12 

One of the materials received, used and stored by SMC contains radioactive material which is 
classified as "source material" pursuant to Title 10, Code of Federal Regulations,, Part 40. This 
material is called pyrochlore, a concenfrated pre containing columbium (niobium). Pyrochlore 
contains greater than 0.05% of natural uranium and natural thoriura. Therefore, itis licensable by 
the USNRC. 

13 

14 

SMC currently holds USNRC License No. SMB-743 which allows the possession, use, storage, 
fransfer and disposal of source niaterial for decommissioning operations. The most recent 
amendment of SMB-743 was issued on November 26, 2002, and the license expiration date is 
October 20, 2002. -

17 

18 

19 

20 

21 

22 

23 

24 

25 

SMC has prepared this decommissioning plan, hereinafter referred to as the Plan. When fiiUy 
implemented, it will permit most ofthe Newfield site to be released for umestricted use, while a 
portion will be allowed activities only associated with restricted use. At that time. License No. 
SMB-743 will be amended into a LTC license. Included herein are the following sections: 

• Chapter I - Executive Summary, provides an overview of the installation and 
operating history, and results of analyses; 

• Chapter 2 - Facility Operating History, describes the facility's operating history, 
including licensed activities performed since the date of initial regulatory 
authorization. 

27 

Chapter 3 - Facility Description, details the site location, land use,,socioeconomic, 
and existing environmental conditions. 

28 

29 

Chapter 4 - Radiological Status of the Facility, describes the radiological status of 
the facility, with emphasis on the Storage Yard. ' 

30 

31 

Chapter, 5 - Dose Modeling Evaluations, details and summarizes the results of dose 
modeling for both the restricted and umestricted portions of the site. 
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Chapter 6 - Environmental Information, presents a sunimary of the environmental 
2 issues associated with decommissioning decision-making. 

3 • Chapter 7 - ALARA Analysis, presents the findings ofan analysis of the benefits and 
4 costs of tiiree decommissioning altematives applicable to the site. 

5 • Chapter 8 - Planned Decommissioning Activities, describes the approach to be 
6 unplemented in order to decommission the facility for license termination. 

7 • Chapter 9 - Project Management and Organization, describes the project 
8 management and organization, including the role and responsibilities of key 
9 organizations and personnel.. 

10 • Chapter 10 - Radiation Safety and Health Program During License Termination, 
11 describes the radiation safety and health program that will remain in place throughout 
12 the decommissioning process. 

13 • Chapter 11 - Environmental Monitoring and Control Program, addresses the way in 
14 which the environment will be protected from decommissioning-related emissions. 

15 • Chapter \2 - Radioactive Waste Management Program, identifies the type, amomit 
16 and disposition of radioactive materials associated with this decommissioning 
17 program. 

18 • Chapter 13 - Quality Assurance Pi-ogram, describes the elements of quality and the 
19 quality control measures to be implemented during decommissioning. 

20 • Chapter 14 - Facility Radiation Surveys, describes the way that the radiological 
21 conditions at the site after decommissioning is complete will be measured and 
22 documented. 

23 • Chapter 15 - Financial Assurance, provides SMC's plan for ensuring fimding is 
24 available to support implementation of this Plan during its execution and for the 
25 duration of the LTC license. 

26 • Chapter \6-Restricted Use and Alternate Criteria, pro'vides the rationale andhasis 
27 for license termination under restricted conditions as described in 10 CFR 20.1402. 
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1 This Plan and the chapters therein are organized similar to the organization of Chapters 16 to 18 of 
2 NUREG-1757, Vol. I This approach was selected in order to facilitate regulatory review of the 
3 Plan. In addition, the lines on each page of the Plan are numbered to provide a ready point of 
4 reference for reviewer comments. 

5 The contents df each chapter of this Plan was compared to a checklist of chapter-specific acceptance 
6 criteria derived from Chapter 16, Appendix D of NUREG-1757, to SMC-specific and supplemental 
7 USNRC guidance, and to a checklist derived from the listing of deficiencies noted in the USNRC's 
8 letter to SMC regarding Rev. 0 of this Plan.*'̂  The comparisons were perfonned in order to ensure 
9 the document contains all of the information necessary for it to advance toward USNRC technical 
10 review, with crosswalks showing where within this Plan each of the required items can be found. 

' U. S. Nuclear Regulatory Commission, NUREG-1757, Volume 1, Rev. 1, "ConsoUdated NMSS Decommissioning 
Guidance; Decommissioning Piocess foi Materials Licensees", Septembei, 2003. 

* Supplemental guidance in the foim of "draft foi comment" revisions to NUREG-1757, released by the USNRC shortly 
before the Octobei 24,2005 submission date of this Plan (70 FR 56940-56941, "Diaft Report foi Comment: Office of 
Nucleai Material Safety and Safeguaids Consolidated Decommissioning Guidance: Updates to Implement the License 
Teimination Rule", Septembei 29, 2005), was captured in the checkhsts. 

' Bellamy, R. R., U. S. Nucleai Regulatoiy Commission, lettei to D. R. Smith, Shieldalloy Metalluigical Coiporation, 
"Rejection of Decommissioning Plan for the Newfield Facility and Denial of the Exemption Request to Postpone 
Initiation of Decommissioning Process, Control No. 132074", Febraaiy 28, 2003. 

me 
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2 FACILITY OPERATING HISTORY - • ^ - • • ( , , ,.•,,• 
2 2.1 License Number, Status and Authorized Activities 
3 The majority of the licensed radioactive material inventory at the Newfield plant consists of slag 
^ fromthe former D l I production department, and dust from the former D11 baghouses. The cKemical 
5 form of the licensed radioactive material at the SMC site is oxides of thorium and uranium. After 
L processing of consumiable pyrochlore ore and other feed materials for smelting of ferrocolumbium 
7 and pther metallurgical operations, greater than 99% of the radioactive species remained in the slag 
8 and, to a much lesser extent, in the baghouse dust. 

9 License No. SMB-743 authorizes possession of up to 303,050 kilograms of thorium in any 
10 chemical/physical form, and up to 45,000 kilograms of uranium in any chemical or physical form 
11 for site decommissioning activities. Residual radioactive materials are preisent at the plant in five 
12 basic forms: (I) Baghouse dusts, dry solids which may contain licensable quantities of radioactive 
13 materials; (2) Baghouse bags, combustible drŷ  solids which may contain licensable quantities of 
14 radioactive materials; (3) Pyrochlore Supersacs, combustible dry solids used to contain pyrochlore 
15 ores which may be contaminated with licensable quantities of radioactive materials; (4) 
16 Ferrocolumbium slag, dry solids known to contain licensable quantities of radioactive materials; and 
17 (5) Radioactive dry combustible material, combustible dry solids, including plastic bags, absorbent 

paper, and protective equipment, used to prevent the spread of contamination. Figure 18.1 is scale 
'̂ 9 drawing of the site. Figuires 18.2 and 18.3 show the current locations of licensed radioactive 
20 materials at the site. 

21 As of October 21,2005, radioactive material on-site was at 96.8% of the thorium limit and 87.6% 
22 of the uranium limit. SMC continues to perform the necessary radiation safety procedures in order 
23 to demonsfrate comphance with apphcable provisions of 10 CFR 19 and 20. The inost recent 
24. amendment of SMB-743, Amendment 9, was issued on November 26,2002. SMC subniitted a 
25 timely request for license renewal and the USNRC acknowledged its receipt on October 28, 2002. 
26 The license expiration date is October 20,2002 (Extended) although the license is currently in force 
27 pursuant to the timely renewal regulatioii at 10 CFR § 40.42(a)(I). , . 

28 2.2 License History V 
29 USNRC License No. SMB-743 is the onIyUSNRClicense fortheNewfieIdplant.lt was originally 
30 issued in 1963 to allow the processing of ore to extract valuable metal. The ore incidentally 
31 contained source material and that source material remained in slag stored onsite after exfracting the 
32 valuable metal. The license previously allowed for the possession, use, storage, fransfer, and 
33 disposal of source material (i.e., natural uranium and natural thorium, in oxide form) ancillary to 
34 metallurgical operations. That authorization continued untiUSMC notified the USNRC in August 
35 of2001 ofits intent to decommission the plant because principle activities authorized by the license 
36 ceased. • ^ 
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1 Since the license was first issued, the primary changes of significance to the hcense were changes 
2 in the authorized site inventory of source material to the current limit and addition of 
3 decommissioning provisions. The following is a brief summary of the pertinent changes: 

4 • December 20,1963 - The Atomic Energy Commission (AEC) issued License SMB-
5 743 to allow possession of 17,700 pounds of Brazilian pyrochlore containing not 
6 more than 0.07% uranium (U) and 2.0% thorium (Th) for use in the production of 
7 ferrocolumbium and columbium nickel.^ On Febraary I , 1965, SMB-743 was 
8 renewed with the possession limit increased to 125,000 pounds of pyrochlore. In the 
9 renewal application, SMC stated that the slag resulting from ore processing would 
10 continue to be stored on-site. In the letter forwarding the renewed license, the AEC 
11 authorized on-site burial of up to 769,000 pounds of slag per year. Consistent with 
12 the discussion in the renewal application, SMC did not bury any slag under this 
13 authorization. 

14 • April 5, 1965 - The AEC amended SMB-743 to allow an unlimited quantity of 
15 • ) pyrochlore and up to fifteen tons of Baddelejdte. Baddeleyite was to be used to 
16 produce zirconium alloys. On September 21,1965 the AEC amended SMB-743 to 
17 allow unlimited quantities of metalliferous ore contaiiiing up to 2% U and 4% Th for 
18 the use in production of iron-based alloys. 

19 • December 22, 1967 - SMC applied for renewal of SMB-743, including stating that 
20 waste from processing would be "stored in a pile in a slag dump." Oh January 10, 
21 1968, and subsequently on January 24,1973, AEC renewed SMB-743, continuing 
22 to incorporate on-site slag storage as an authorized use of the license. 

23 • January 23,1977 - SMC applied for renewal of SMB-743 and, on January 20,1978, 
24 the USNRC acknowledged the license was extended based on that timely renewal 
25 application. On July 7,1980, USNRC renewed SMB-743 authorizing possession of 
26 up to 100,000 kilograms (kg) Th and 5,000 kg U in any form for "possession and 
27 storage incident to the processing of raw materials to produce ferrocolumbium and 
28 columbium nickel alloys." 

29 • June 19, 1985 - SMC applied for renewal of SMB-743 stating that it anticipated 
30 storing pyrochlore and slag with a maximum amount of 363,151 kg Th and 74,025 
31 kg U. On August 5, 1985, the USNRC acknowledged the license was extended 
32 based on that timely renewal application. On March 25, 1992, the USNRC 
33 completed an environmental assessment and concluded there would be no significant 
34 impact associated amending SMB-743 to increase the possession limits to 303.050 

( 

In 1974, the responsibilities of the AEC were split between the U.S. Energy Research and Development Agency and 
the NRC. P.L. 93-438, 88 Stat. 1233 (1974). ' • (' 
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1 kg Th and 34,870 kg U [57 Fed. Reg. 11,123 (1992)]. On April 2, 1992, USNRC 
2 amended SMB-743 to incorporate this revised limits. 

3 • April 7,1993 - As an amendment to its license renewal application, SMC submitted 
4 a conceptual decommissioning plan identifying items to be addressed are the slag 
5 ' • piles in the storage yard, the baghouse dust in the storage yard, iBuilding D i l i , 
6 BuiIdingDI02, and miscellaneous areas. The miscellaneous areas were expected to 
7 possibly be the southwest fence line, the T12 tank area, and the Hudson Branch 
8 Watershed. ~ 

9 • November 26, 1993 - The USNRC issued a notice of intent to prepare an 
10 Environmental Impact" Statement addressing renewal of SMB-743 including 
,11 evaluation of decommissioning planning and requesting public input, including 
12 holding a public scoping meeting on December 16, 1993 [58 Fed, Reg. 62,387 
13 (1993)]. 

^ • • • ' • 
14 • September 22,1997-The USNRC issued a finding of no significant environmental 
15 impact from renewal of SMB-743 and renewed SMB-743 on October 20, 1997, 
16 increasing the uranium limit to 45,000 kg and leaving the thorium limit unchanged. 

( Since SMB-743 was renewed in 1997, the USNRC has amended the license nine times. The more 
18 significant changes are summarized as follows: 
19 • July 20, 1999 - The USNRC amended SMB-743 to remove Building D203A from 
20 the list ofpermanently restricted areas reflecting that building had been cleaned and 
21 surveyed to meet USNRC-approved release criteria. 

22 • August 1999 - The USNRC amended SMB-743 to revise airbome contamination 
23 monitoring requirements. 

- - - - ' •( 
24 • December 10,1999 - The USNRC amended SMB-643 to implement revised airbome 

/ 2s contamination limits td reflect intemational consensus standards. 
26 • The USNRC amended SMB-743 to require submittal of a decommissioning plan by 
27 July 2002. . ^ 
28 • October 9,2001 - The USNRC amended SMB-743 to remove Building D203G from 
29 ^ the list ofpermanently restricted areas reflecting that building had been cleaned and 
30 surveyed to meet USNRC-approved release criteria. 
31 • November6, 2002-The USNRC amended SMB-743 to reflect receipt of Rev. Oof 

this Decommissioning Plan. 
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1 Figure 18.2 shows the locations of use and storage of licensed radioactivity since licensed activities 
2 began. As described in Section 2.3, below, a number of these locations were remediated over the 
3 years, thus Figure 18.2 also shows the location of all current restricted areas at the site.-

' J , '• 

4 2.3 Previous Decommissioning Activities 
5 2.3.1 HaulRoad 
6 The Haul Road was, at one time, a county right-of-way that ran through SMC's Newfield plant (see 
7 Figure 18.1). Over the years, the south portion of Haul Road was surfaced with crashed slag from 
8. -SMC operations. Although the Haul Road was never used to perform principle activities authorized 
9 by License No. SMB-743, it was nonetheless included in site characterization efforts that took place 
10 in 1988 and in 1991 These surveys showed that the contact exposure rates in and near the Haul 
11 Road were only slightly discemible from background, and that the slag used to form the road bed 
12 was not characteristic of licensed material (i.e., ferrocolumbium slag)." 

13 Nonetheless, the readily detectable radioactive materials identified within the Haul Road were 
14 excavated and relocated to the Storage Yard, and a final status survey was performed and 
15 documented in the fourth quarter of 1998.'̂  The results of the survey demonsfrates that the residual 
16 radioactivity in the remediated area is less than the following: 

17 Release Criteria for the Haul Road Remediation 

18 -• Nuclide Concentration 

19 U-238 and U-234 with progeny in equilibrium 2.5 pCi/g each above background, averaged over the 
volume of interest 

20 Th-232 and Th-228 with progeny in equilibrium 2.5 pCi/g each above background averaged ovei the 
volume of interest 

21 Mixture of U-nat and Th-nat 15 microR per hour above,background" 
1 • - • , . 

' Oak Ridge Associated Universities, "Radiological Survey of the Shieldalloy Metallurgical Corporation, Newfield, New 
Jeisey", Report No. ORAU 88/G-79, July, 1988. 

IT Coiporation, "Assessment ofEnvironmental Radiological Conditions atthe Newfield Facility", Report No. IT/NS-
92-106, April 2, 1992. . 
'' Exposure rates in and near the Haul Road generally ranged from backgiound to 26 microR per hour, with a maximum 
exposure rate pf 90 micioR pei houi. The contact exposure rate from feirocolumbiuiti slag is in the vicinity of 1,000 
to 2,000 micioR pei houi. 

Integrated Enviroimiental Management, Inc., Report No. 94005/G-17172, "Final Status Survey of Haul Road", 
October 1998. 
" Assumes 2.5 pCi/g each of Th-232, Th-228, U-238, and U-234 (plus progeny in equilibrium) evenly distributed 
throughout the soil volume to a depth of 15 cm, with measuiements made at a height of less than thiee (3) cm above the 
soil suiface. Taken from Integrated Environmental Management, Inc., written communication to D. R. Smith, "Screening 
Criteria foi Soils", Septembei 1, 1998. 
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1 2.3.2 AAF Baghouse 
2 Ferrocolumbium production was performed within a single building (1)1 I I ) equipped with an 
3 operator confrol room, mechanical booms and heavy equipment handlers, storage containers, scales, 
4 a variety of melting pots, two fiimaces, other miscellaneous items, and a dust collection system 
5 comprised of two interconnected emission confrol units with high-efficiency baghouses. One of the 
6 emission confrol iinits was an American Air Filter baghouse, termed the "AAF Baghouse". (See 
7 Figures 18.1 and 18.2 forthe location o f D M I andthe AAFBaghouse.) 

8 Because of improvements made to the air handling system in the immediate vicinity of the smelting 
9 operation, and because maintenance performed on a baghouse that operated in tandem witii the AAF 
10 Baghouse improved its efficiency, in early 1999, SMC determined that it was no longer necessary 
11 to operate two emission confrol systems. Therefore, the decision was made to decommission the 
12 AAFBaghouse. 

13 During the remedial aiction, which occurred between May 17 and June 17,1999, the AAF Baghouse 
14 was disassembled. Stmctural components and materials that were generated during the demolition 
15 were surveyed to determine whether they could be released for unrestricted use (i.e., without regard 
16 for radiological constituents). Those items that did not meet the applicable release criteria were 
17 decontaminated and re-surveyed, or confrolled as licensed material. A final status survey report was 
18 prepared, and the area, with the exception of the concrete pad, was released for umestricted use in 

a license amendment.''' The AAF concrete pad was subsequently transferred to the Storage Yard, 
leaving only the footprint to be addressed during the final status survey. ^ 

21 2.3.3 Building D203(G) 
22 One area at the Newfield plant where source material was temporarily stored pending shipment or 
23 use is D203(G), also knovra as "G-Warehouse". G-Warehouse consisted, primarily, of open flbor 
24 space to facilitate forklift movement, and a series of storage bays. However, operational and 
25 programmatic changes resulted in source materials being stored at locations within the SMC 
26 controlled area other than G-Warehouse. Because SMC no longer needed G-Warehouse to perform 
27 the primary actiyities authorized tmder License No. SMB-743, it was decommissioned. (See Figure 
28 18.2 for the location of G-Warehouse.) 

29 Routine radiological surveillance of this area demonsfrated that it was free of residual radioactivity 
30 that could be distinguished from background. Therefore, no remedial actions were necessary. In 
31 October of 2000, a final status survey pf G-Warehouse was performed and documented.'̂  The 
32 -̂ building was subsequentiy released for luirestricted use in a license amendment. 

Integrated Environmental Management, Inc., Report No. 94005/G-20187, "Demolition and Final Survey of the AAF 
Baghouse", November 2000, 

Integrated Environmental Management, Inc: Report No. 94005/G-16171, "Final Status Survey of G-Waiehouse", 
Novembei2000. 
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1 2.3.4 Building D203(A) 
2 Another area where source material was received and temporarily stored pending shipment or use 
3 in D203(A), also known as "A-Warehouse". This building was constmcted with a concrete slab 
4 floor and sheet metal siding and roof, and consisted, primarily,, of open floor space tb facilitate 
5 forklift movement, and a series of storage bays. When SMC no longer needed A-Warehouse to 
6 performfheprimary activities authorized under License No. SMB-743, it was decommissioned. (See 
7 Figure 18.2 for the location of A-Warehouse.) 

8 Routine radiological surveillance of A-Warehouse indicated that it had become contaminated during 
9 use as a temporary storage location for radioactive materials awaiting shipment. The remedial 
10 actions (vacuuming and minor surface removal operations) were performed, and a final status survey 
11 was conducted and documented.'* The building was subsequently released for umestricted use in 
12 a license amendment. 

13 2.3.5 East End of the Storage Yard 
14 At one time, the east end of the Storage Yard was used to store ferrovanadimn slag. However, 
15 placement of those materials often resulted in mixing with ferrocolumbium slag. Eventually, the two 
16 slag types were segregated, and the ferrovanadium slag pile was sold for beneficial re-use. The 
17 footprint of the pile was then excavated to remove all any remaining ferrocolumbium slag, with the
is excavated materials segregated within a single pile of soil/slag within the Storage Yard. This is 
19 referred to as "Area I " , the footprint of which is delineated in Figure 18.3. 

20 Soil sampling and walkover gamma surveys of the excavated area were performed and documented 
21 n 1999.'̂  The soil sampling results were negative for residual radioactivity above the applicable 
22 release criteria, and the USNRC released the area for re-forestation.'^ On the other hand, the ambient 
23 exposure rates in the area, as a result of its proximity to the ferrocoluinbium slag piles, were too high 
24 to permit measurement of residual radioactivity in non-sampled areas. Therefore, the radiological 
25 status o f this area w i l l be addressed as part o f the site-wide final status survey (see Chapter 14 o f this 
26 Plan). 

27 2.3.6 Building Dili, D102 and Dll2 
28 As part of a commitment made by SMC to the USNRC to continue on-going efforts to reduce the 
29 number and size of the existing restricted areas within the facihty, in July of 2002, SMC began the 
30 decoinmissioning of the D111 Production Department, and the D102/D112 Production Depaitment 
31 from that listing. '̂  All work was performed in fiill compliance with the requirements of License No. 

Integrated Environmental Management, Inc. Report No. 94005/G-16171, "Final Status Survey Report for 'A ' 
Warehouse", Octobei 1998, 
" Integrated Environmental Management, Inc., lEM Report No. 94005/G-18198, "Soil Sampling/Suivey of Storage 
Yaid Aftei Remediation", Januaiy 2000. 
" Oliviei, J. A., U. S. Nucleai Regulatoiy Commission, tq D. R. Smith, "Foimei Storage Yaid Area to be Reforested 
(TAG No. L31310)", April 6, 2000. 
" Written communication from D. R. Smith, (Shieldalloy Metallurgical Corporation) to T. S. Shen (U. S. Niicleai 
Regulatory Commission), "Intent to Terminate Source Material License'No. SMB-743", August 27, 2001. 
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SMB-743, and was approved, in advance, by the USNRC. (See Figures 18.1 and 18.2 for the 
2 location ofBuiIdingsDlll,DI02 and D l 12.) 

3 The work on this project was complete. The only items remaining at the location of the Former 
4 D i l l and D102/DI12 buildings is the footprint, which will be addressed as part of the site-wide 
5 final status survey (see Chapter 14 of this Plan). 

6 2.3.7 Non-radiological Activities 
7 Environmental investigations have been ongoing at the Newfield site since 1972 when the first 
8 hydrologic investigation was conducted to evaluate the source of hexavalent chromium, which had . 
9 been detected in a nearby municipal water supply well. In addition, a series of subsequent ground 
10 water and surface water studies were conducted to evaluate potential erivironmental impacts 
11 associated with SMC facility operations. Under an October, 1988 Adminisfrative Consent Order 
12 (ACO) with the New Jersey Department of Environmental Protection (NJDEP), SMC confracted the 
13 design and installation of a 400 gallon per minute ground water pump and freat system to confrol off-
14 "" site migration of hexavalent chromium; As a result of the ACO and further discussions with the 
15 NJDEP, SMC commenced with the removal of all of the materials from the Storage Yard that were 
16 not regulatedby the USNRC. The only materials that exist within the Storage Yard today are those 
17 that are under the USNRC's jurisdiction. 

A remedial investigation/ feasibility study (RI/FS) was also initiated under the ACO to fully 
characterize and evaluate potential non-NRC environmental impacts associated with the site. The 

21 1988 ACO noted the NJDEP's and SMC's disagreement regarding the hazardous waste status ofthe 
22 chromium slag piles and the soHd waste status of other slags, dross and baghouse dusts stored at the 
23 facility. The ACO stated that the chromium slag pile area and general slag area hah not been fully 
24 investigated and required that investigation andremediation of soil and ground water contamination 
25 at arid emanating from these areas be performed during the RI/FS. The 1988 ACO also 
25 acknowledged that the site was regulated by the USNRC and, therefore, certain activities conducted 
27 pursuant to the ACO could require the approval of the USNRC in addition to the approval of the 
28 NJDEP. . 
29 , . - . ' ' _ 

30 The RI report was completed in 1992 and a focused FS was prepared that addressed ground water 
31 remediation^". On September 24,1996, a Record of Decision (ROD) was signed on which addresseŝ  
32 the ground water remedial action. 
33 

34 In 1995, a series of six fonner wastewater freatment lagoons (designated as B- I , B-2, B-3, B-5, B-I I 
35 and B-12) were remediated and closed. The contents of the lagoons consisted of water and settled 
36 sludge containing metals (primarily chromium), generated from freatment, storage and 

TRC Environmental Coiporation, Final Focused Feasibility Study Report, Ground Watei Remediation, Febiuaiy 1994. 
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1 settling/polishing stages of the freatment process. Remediation of these lagoons eiitailed the 

2 following primary activities:^' - . 

3 , • Characterization of the sludge in each lagoon; 

4 • Removal, freatment and discharge of standing water from each of the units; 

5 • Demolition of associated pump houses, valve pits and piping with disposal of all 
6 generated wastes; 
7 • Solidification, excavation and off-site disposal of the accumulated sludge, lagoon 

8 liner, and impacted underlying bedding material and soils; 

9 • Collection and chemical analysis of confirmatory soil samples from each lagoon; 

10 • Supplemental excavation and disposal of impacted soils located beneath portions of 
11 the lagoons; and 
12 • Backfilling and restoration of final grade. 
13 

14 In 1994, a lagoon characterization investigation was conducted for three additional former 
15 wastewater treatment lagoons (B6, B7 and B8). The pbjectives of the investigation were to 
16 characterize the lagoons' contents, with respect to quantity and composition. Closure followed and 
17 included the freatment and removal of lagoon surface water, excavation and disposal of sludge, 
18 removal and off-site disposal of lagoon liners and cpntaminated soils, and backfilling and grading 
19 of the lagoon excavations. Approximately 2.5 million gallons of chromium hydroxide sludge were 
20 removed, dewatered and disposed of as part of this remedial action, tiie details of which were 
21 captured in a 1999 report.̂ ^ 

22 As a result of the lagoon closure activities, changes were made to the on-site stormwater 
23 management system and to the outfalls used to discharge freated groundwater as well as stormwater. 
24 Current site drainage and outfall locations are described in more detail in Section 3.4.1.2. of the 
25 attachedEnvironmental Report (see Appendix 19.9). 

26 Also in 1995, supplemental sampling was conducted to support the preparation of the FS surveys 
27 for the remaining media of concem at the SMC facility. The Draft Final FS addressing soil, surface 

'̂ TRC Environmental Coiporation, Closuie Report, Suiface Impoundments B l , B2, B3, B5, B l 1 and Bl 2, Linei and 
Contaminated Soil Removal and Disposal, dated April 1996 (revised August 2000). 

TRC Environmental Corporation, Closure Report, Surface Impoundments B6, B7 and B8, Liner and Contaminated 
Soil Removal and Disposal, April 1999, revised June 2000; Addendum issued June 2001. 
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1 waterandsedimentwas issued in April 1996.̂ ^ Among the'reconimendations included therein was 
2 the institution of deed restrictions to prevent future residential development of the facility. 

3 As part of SMC s reorganization pursuant to Chapter 11 of the Bankraptcy Code, an Environmental 
4 Settlement Agreement (ESA) was developed that documented SMC's commitment to conduct 
5 natural resource restoration activities as outlinedln a pre-settlement Scope of Work negotiated by 
6 SMC and the New Jersey Office of Natural Resource Damages (NJONRD). In accordance with that 
7 . Scope of Work, a Natural Resource Restoration Plan, Upland Areaŝ '' was prepared and approved 
8 by NJONRD on November 25,1997. The plan requfred creation of 9.65 acres of upland forest on 
9 the SMC property, with associated conservation easements to protect the planting areas from future 
10 disturbance. In 1999 and 2001, SMC initiated free planting activities in accordance with this plan. 
11 Areas in which frees have been planted are indicated in Figure 18.4. 

12 2.4 Spills 
13 No radiological spills have been reported over the history ofthe license. Non-radiological incidents 
14" are described in Appendix 19.9 of this Plan. 

2.5 Prior On-site Burials 
No burial of radioactive material, other than that described in Sections 2.3 and 4.5 of this Plan has 
been reported over the history of the license. . . 

TRC Environmental Corporation, Draft Final Feasibility Study Report, Volumes I - I I I , April 1996. 
TRC Environmental Corporation, Natural Resource Restoration Plan, Upland Areas, Octobei 1997. 
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3 FA CILITY DESCRIPTION 

2 The National Environmental Policy Act (NEPA) of 1969 (42 USC 4321 et seq.) requfres Federal 
3 agencies, as part of thefr decision-making process, to consider the envfronmental impacts of actions 
4 under their jurisdiction. NUREG-1748, "Environmental Review Guidance for Licensing Actions 

-5 Associated with N M S S Programs, Final Report" was used to guide the preparation of an 
6 Envirorunental Report for the Newfield site as part of the environmental review process. Much of 
7 the information required in this (and subsequent) Chapters of this Plan was captured in the 
8 Environrhental Report, and will thus not be repeated here other than to provide a reference as to the 
9 location of the necessary information within the Envfromnental Report, which is included in its 
10 entirety in Appendix 19.9 of this Plan. All references to the Environmental Report are noted with 
11 the letters "ER" followed by the relevant section, table, figure and/or appendix number̂ . References 
12 ' without the letters "ER" refer to items (figures, appendices, etc.) of this Decommissioning Plan. 
13 

14 3.1 Site Location and Description ^ 
15 The following information on the site location and description can be found in the Environmental 
16 Report, as noted below: ' 

c 
19 

20 

21 

Details on the size and location of the SMC facihty are provided in ER Section 1.3.1 
and ER Figure 1-1. 

A general description of the features of the facility (natural and man-made) is 
provided in ER Section 1.3.rand in ER Figure 1-2, with additipnal detail on the 
features of the facility provided in ER Section 1.3.2. 

22 

23 

24 

25 

The topography pfthe Newfield area is described in ER Section 3.4.1.2. Site-specific 
topography is described in ER Section 3.3.1.3. A USGS map of the topography in 
the area is provided in Figure 18.5 and a' site-specific topographic map showing the 
contours and elevations of the facility is provided in ER Plate A. 

26 

27 

28 

29 

30 

31 

32 

The man-made features ofthe site are detailed in ER Section I ;3.2 and are visible in 
the aerial photos presented in ER Figures(̂ I-3 and 1-4. 

Adjacent property use is described generally in ER Section 1.3.1, with more 
information on land use in the surrounding area prpvided in ER Section 3.1. 

Ground water use, including the locations of public and private wells, is discussed 
in ER Section 3.4.2.2, as supported by the information and figures in ER Appendix 
F. •- - • " . • • • • • 
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1 • The location of the site relative to surface water bodies, including rivers and lakes, ^ 
2 is presented in ER Section 3.4.1 and ER Figures 1-1, 3-9 and 3-10. Additional 
3 Hydrologic Data is provided in ER Appendices C and D. 

4 • Extensive subsurface investigations have been conducted at the site in association 
5 v̂ dth CERCLA-related studies, as demonsfrated in the monitoring well location plan ^ 
6 (ER Figure 3-14) and in the geologic and hydrogeologic information presented in ER 
7 - Appendices B and F. 

8 • As described in ER Section 1.3.1, residences are located east ofthe site and south bf 
9 the site along Weymouth Road. Some residences are also located to the west, along 
10 the westem side of West Boulevard. These residences are visible on the USGS map 
11 in Figure 18.5 and in ER Figures 1-2 and 1-3. Potential sensitive locations from a 
12 noiseand/orvisualirripactstandpoint, including residential areas, schools, churches 
13 and a library, were identified as part of the Noise Analysis described in ER Section 
14 3.7.2 and as part of the Visual Resource Analysis described in ER Section 3.9.3. 
15 These locations are described in ER Figure 3-18 (potential noise-sensitive locations) ' 
16 and in ER 3-7 and Figure 3-20 (potential viewpoints). Additional information on 
17 potential viewpoint locations is provided in ER Appendix I . 

18 • A description ofthe facilities (e.g., buildings, parking lots, etc.) at the site is provided ( j 
19 in ER Section 1.3.2. The aerial photo presented in ER Figure I -4 presents a view of ' 
20 the existing site facilities as of January 2005. ^ 

21 3.2 Population Distribution 
22 The property ovmed by SMC is located mostly in the Borough of Newfield in Gloucester County, 
23 with a small portion of the facility located in the City of Vineland in Cumberland County. An 
24 analysis of population data within a radius of 0.6 miles (i.e., I square mile) is presented in ER , . 
25 Section 3.1 O.I. Existing population data for the census tiact block groups included within this radius 
26 is presented in ER 3-8. The population data for each individual census tract block group is provided 
27 in ER Appendix J. The locations of the census fracts and block numbers included in this analysis 
28 relative to the location of the SMC facility are provided in ER Figure 3-23. Population data for ' 
29 individual census blocks within a radius of 0.6 miles of the facility, sorted by compass quadrant, is 
30 also presented in ER Section 3.10.1 and ER Table 3-10. 

31 Available population projection data is provided in ER Section 3.10.1. Available data are limited 
32 to general proj ections for the Borough of Newfield, the City of Vineland, Gloucester County (to the 
33 north and east), and Cumberland County (to the south and west). 
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1 3.3 CurrentlFuture Land Use 
2 Current and ftiture land;use in the general vicinity of the site is described in ER Section 3.1, as 
3 supplementedbyERFigures 3-i through 3-4. Transportation plans for the area, which could impact 
4 future land use and growth, are described in ER Section 3.2. 

5 3.4 Meteorology and Climatology 
6 The following information on meteorology and climatology can be found in-the Environmental 
7 Report as noted below: 

8 • The general climate pfthe region, includirig a description ofthe types of air masses, 
9 synoptic features (high-and low-pressure systems and frontal systems), general 
10 airflowpattems (wind direction and speed), temperature and humidity, precipitation, 
11 and relationships between synoptic-scale atmospheric processes and local 
12 meteorological conditions is presented in ER Section 3.6.1; 

13 . • The seasonal and annual frequencies of severe weather phenomena, including 
14 tomadoes, water spouts, thunderstorms, lightning, hail, and high air pollution 
15 potential, are,discussed in ER Section 3.6.2; 

• - , V' 

1̂6, • Weather-related radionuclide fransmission parameters, such as wind vectors, are 
discussed in ER Section 3.6.1 while the duration and intensity of precipitation events 

V are discussed in ER Section 3.6.2; ( 

19 • Routine weathei--related site deterioration parameters are discussed in ER Sections 
20. 3.6.1 and 3.6.2; 

21 • Exfreme weather-related site deterioration parameters are discussed in ER Section 
22̂  3.6.2; .'-' ' ' - . • ' 

23 • A description of the local (site) meteorology is presented in ER Section 3.6.1; and 

24 • The location of the site relative to National Ambient Air Quahty Standards 
25 classifications is discussed in ER Section 3.6.3. 

26 3.5 Geology and Seismology 
27 3.5.1 Geologic Characteristics of the Site and Surrounding Area 
28 A detailed description ofthe regional geology is presented in ER Section 3.3.1, while a detailed 
29 description of the site geology is presented in ER Section 3.3.2. Maps indicating the extent, 
30 thickness, location and other information related to the various geologic units are included in 
31 Appendix 19.2. 
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4 

7 

1 3.5.2 Tectonic History 
2 New Jersey is located on the North American plate, approximately midway between the Mid-Atlantic 
3 ridge (the boundary between the North American and Eurasian plates) and the convergent and 

fransform boundaries along the westem edge of the North American continent. Because New Jersey 
5 is situated in the interior ofa plate, the state undergoes relatively little earthquake and no volcanic 
6 activities. The plate tectonic history of eastem North America is illustiated in Appendix 19.2 and 

summarized by the following events: 

8 " • Plate collision during the Grenville orogeny ( I billion years ago), which resulted in 
9 the formation of a supercontinent; 

10 • Rifting, supercontinental fragmentation, and opening of the proto-Atlantic Ocean 
11 (lapetus Ocean) around 500 million years ago; 

> 

12 • Subduction, closing of the lapetus, plate collision, and assembly of Pangea, which 
13 formed the Appalachian mountains in at least three distinct phases of mountain-
14 building (Taconic, Acadian, Alleghanian); this process ended between 300 and 250 
15 million years ago; 
• - • • , ' A • 
16 • Rifting preceding the fragmentation ofPangea, which was responsible for producing 
17 the Newark basin (225-175 million years ago); and 

18 • Opening of the Atlantic Ocean (at 175 million years ago) and sedimentation on the 
19 passive continental margin (strongly influenced by global sea-Ievel fluctuations), the 
20 exposed part of which is the coastal plain.̂ ^ 

21 A discussion of the bedrock geology of the area, including the locations and characteristics of 
22 bedrock faults, is provided in ER Section 3.3.1.1. The geologic map of the Newark Quadrangle 
23 included in Appendix 19.2 presents the underlying bedrock structural geology that might influence 
24 the tectonics of the site area. A map of the generalized configuration of pre-Cretaceous bedrock 
25 surface in New Jersey and Delaware is also provided in Appendix 19.2. A figure of the locations 
26 of folds and faults in New Jersey relative to the SMC site location is also provided in Appendix 
27 19.2.̂ ^ The potential for geologic hazards is discussed in ER Section 3.3.1.3, including a summary 
28 of historic earthquakes, as supplemented by ER 3-2. The area is considered to present a low seismic 
29 potential. 

30 3.5.3 Regional Tectonic Map 
31 As discussed in ER Section 3.3.1.3, New Jersey is 2,000 miles from the Mid-Atlantic Ridge, the 
32 nearest plate boundary. The geologic map of the Newark Quadrangle included in Appendix 19.2 

Schlische, R.W., NJ Geology: Global and Regional Context 
NJGS, Bedrock Geology of New Jersey, NJGS DGS04-6, Bedrock Geology of New Jersey, 

http://-vvww.state.ni.us/dep/nigs/geodata/archive.htm#geology. accessed Septembei 9, 2005. 
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1 presents the underlying bedrock stmctural geology that might influerice the tectonics of the site area. 
2 A figure of the locations of folds and faults in New Jersey relative to the SMC site location is also 
3 provided in Appendix 19.2." 

4 3.5.4 Structural Geology 
5 A description of the stiuctural geology of the region and its relationship to the site geologic stracture 
6 is presented in ER Section 3.3.1. Unconsolidated materials underlie the entire county and dip and 
7 thicken to the southeast. Figures in Apperidix 19.2 depict the sedimentary sequence.̂ ^ 

8 5.3.5 Crustal Tilting, Subsidence, Karst Terrain, Landslides, and Erosion 
9 Metamorphic and igneous bedrock is present below the Newfield site at considerable depth (see 
10 Section 3.5.1, above). Subsidence, either due to collapse of karst terrain or fault movement related 
11 to underlying bedrock, is not believed to be a significant concem in the area. 

12 A discussion of the overburden inaterials in the vicinity Of the site and the potential for landslides 
13 and erosion is presented in ER Section 3.3.1.3. 

• ' • • - ' • • 
14 3.5.6 Geologic 'Characteristics (Surface and Subsurface) 
15 A description of the surface and subsurface geologic characteristics of the site and its vicinity is 
16 presented in ER Sections 3.3.2 and 3.3.1, respectively. Regional geologic cross-sections are 

^ presented in ER Figures 3-6 and 3-7, and a site-specific geologic cross-section is provided in ER 
Figure 3-8. . ' 

19 3.5.7 Geomorphology 
20 The deposits of the Bridgeton Formation, possibly of glacial or interglacial origins, rest 
21 unconformably on the Cohansey Sand. Surface drainage across these sands during deposition and 
22 post-deposition has carved small sfream valleys throughout the area, possibly exposing the Cohansey 
23̂  Sand in the sfream valleys. 
24 3.5.8 Faults 
25 The nearest mapped fault of seismic significance (the Ramapo fault, located approxunately 129 
26 kilometers (80 miles) to the riorth of the site), general areas of seismic activity in New Jersey and 
27 the seismic potential of the area are discussed in ER Section 3.3.1.3. The locations of faults mapped 
28 in bedrock to the north and west of the site are documented on the Geologic Map of the Newark I 
29 X 2 degree Quadrangle, New Jersey Pennsylvania and New York, as presented in Appendix 19.2. 
30 A figure of the locations of folds and faults in New Jersey relative to the SMC site location is also 

^Mbid. . 
'̂ Copied from "Special Report 30: Water Resources and Geology of Gloucestei County, New Jeisey", N JDCED, Haidt, 

W.F. and Hilton, G.S., 1969; "Generalized Stiructaial Contoui Maps ofthe New Jeisey Coastal Plain", Report 4, NJGS, 
Richaids, H.G., Olmsted, F.H., and Ruble, J.L., undated. ' 
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1 provided in Appendix 19.2. Also included in Appendix 19.2 is a figure showing seismic hazards 
2 in New Jersey.̂ ^ 

3 3.5.9 Deformation 
4 Published descriptions of the Precambrian Wissahickon Formation, which underlies the Newfield 
5 site at a depth of over 2,000 feet, indicate that, nearer the outcrop area', the formation contains 
6 fractures, joints, cranipling, and folding. Future deformation of bedrock or the unconsolidated 
7 sequence above bedrock at this site is not a significant concem due to the low anticipated seismic 
8 potential and the considerable sequence of unconsolidated materials underlying the site and between 
9 the site and the bedrock surface. 

10 3.5.10 Man-Made Geologic Features 
11 Fill material has likely been placed along roadways and stieam crossings in the area, and the 
12 landform at the site and that of surrounding properties may have been modified by minor cutting and 
13 filling activities. Bordering the SMC property to the northeast is the former Newfield municipal 
14 ^ landfill. The landfill area can be identified on aerial photographs taken from 1962-1986 and, based 
15 on those photographs, at its largest, the landfill covered 1.2 acres. 

16 As indicated in ER Section 3.1, there are no known mineral natural resources in the area with the 
17 possible exception of sand and gravel. Based on \ information available on the New Jersey 
18 Department of Envfronmental Protection website, there are approximately 140 sand and gravel 
19 surficial mining operations in Cumberland and Gloucester Counties. A list of these operations by 
20 county and by township name is provided in Appendix 19.2. Locations of sand/gravel mining 
21 operations in southem New Jersey relative to the SMC facility are indicated in a figure in Appendix 

19.2.^° 

23 3.5.11 Seismology 
24 Tectonics were previously described in Sections 3.5.2 and 3.5.3. The potential for geologic hazards 
25 is discussed in ER Section 3.3.1.3. The area is considered to present a low seismic potential. A 
26 complete list of all historical earthquakes that have a magnitude of 3 or more or a modified Mercalli 
27 intensity of IV or more within 320 kilometers (200 miles) of the site is presented in ER Table 3-2. 
28 A figure showing the locations of these eartiiquakes relative to the SMC site is presented in ER 
29 Appendix B . 

30 3.6 Surface Water Hydrology 
31 3.6.1 Site Drainage and Fluvial Features 
32 Local hydrologic features are discussed in ER Section 3.4.1.2. Regional hydrology is described in 
33 ER Section 3.4.1.1. As described in ER Section 3.4.1.9, the predominant use of freshwater (surface 

^' USGS Earthquake Hazards Progiam website; htt;://neic.usgs.gov/neis/states/newj'eisey/hazaids.htnil; accessed 
Septembei 14, 2005; last modified August 5,2003. 

Selected Sand, Gravel and Rock Surficial Mining Operations in New Jeisey; Digital Geodata Series DGS05-1, 
http://vyww.state:ni.us/dep/nigs/geodata/aichive.htm: accessed Septembei 9, 2005. 

a 
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1 water and ground water combined) within the Maurice, Salem and Cohansey Watershed 
2 Management Area (WMA 17) is for mining (sarid and gravel quarrying), followed by potable water 
3 supply, industrial use and agricultural use. ' 

4 3.6.2 Water Resource Data 
5 - Water flovv data for the Hudson Branch, Burnt Mill Branch and Maurice River are discussed in ER 
6 Section3.4.1.3, as supplemented by information in ER Appendix C. 

7 3.6.3 Topographic Maps 
8 Topography in the area of the SMC facility is shown on the USGS Newfield Quadrangle (photo 
9 revised 1996), as shown in Figure 18.5. Local surface water features are also indicated on ER Figure 
10 3-10. A detailed topojgraphic map of the facility is presented as ER Plate A. Facility outfalls, 
11 manmade and natural drainage features and drainage areas are indicated on ER Plate B. ,\ •• - • , •' , -
12 3.6.4 Surface Water Bodies 
13 A description of the Maurice River is presented in ER Section 3.4. I . l , while a description of surface 
14 water bodies nearer the SMC facility is presented in ER Section 3.4:1.2. 

15 3.6.5 Water Control Structures and Diversions 
16 Water control stractures are generally limited to the stormwater confrol features at the SMC facility 

as well as the underground diversion of stormwater from the Borough of Newfield across the SMC 
facility and into the Hudson Branch, both of which are described in ER Section 3.4.1.2, and a dam 

19 at downsfream Bumt Mill Pond, as described in ER Section 3.4.1.2. There are no known existing 
20 or proposed water diversion stnictures along the Hudson Branch in the vicinity of the SMC facility. 

21 3.6.6 Flow Duration Data . 
22 Available flow data for the Maurice River is summarized in ER Section 3.4.1.2, with additional 
23 information, including flow duration and low-flow frequency data, provided in ER Appendix C. 
24 While there is no sfream flow gauging station on the Hudson Branch, available flow data as defined 
25 by historic studies is summarized in ER Section 3.4.1.2. , 

26 3.6.7 Aerial Photography of the Site 
27 An aerial photograph of the site as it currently exists is presented in ER Figure 1 -4, while an aerial 
28 photograph of the site taken in 2000 is presented in ER Figure I -3. Both figures identify the location 
29 of the Hudson Branch, the on-site drainage-basin, the former thermal cooling pond and the location 
30 of the Newfield Borough stormwater outfall. On-site drainage characteristics are described in ER 
31 Section 3.4.1.2 and are also illustiated on ER Plate B. During storm events, water tends to pond in 
32 the marsh area at the southwest comer of the site, approximately 900 feet downsfream of the slag 
33 piles. 



SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the Newfield Facility" 

Octobei 2 C2005 

• • Rev. l.Page20 

4 

1 3.6.8 Existing and Planned Surface Water Uses 
2 There are no known or planned surface water diversions in the Hudson Branch or the Bumt Mill 
3 Branch downsfream of the site and upstieam of the convergence with the Maurice River.^' 

3.6.9 100-Year Floodplain 
5 Delineated flood hazard areas in the vicinity of the SMC facility, as mapped on Federal Emergency 
6 ManagementAgency(FEMA)floodinsuranceratemaps,areindicatedinERFigure3-12. Aspecial 
7 flood hazard area inundated by the 100-year flood has been identified along the Hudson Branch but 
8 does not exterid significantly onto the SMC facility. The relative location of this area can be 
9 determined by referencing the FEMA maps pfER Figure 3-12 to the aerial photo of the facility, 
10 includingthcHudsonBranch, presented as ER Figure 1-4. 

11 3.6.10 Man-Made Changes 
12 Minor changes to surface water management features and the pennitted NJPDES discharge outfalls 
13 at the SMC facility have occurred over recent years, as described in ER Section 3.4.1.2. As 
14 storniwater and freated ground water are now discharged into an on-site basin prior to being 
15 discharged to the Hudson Branch (as opposed to the direct discharge of freated ground water and 
16 stormwater into the Hudson Branch that occuned prior to the implementation of these changes), the 
17 discharge is stored temporarily on-site prior to discharge to the Hudson'Branch. The discharge of 
18 freated ground water into the Hudson Brarich from the on-site basin adds base flow to the sfream; 
19 however, studies of the Hudson Branch indicate that, during low-flow conditions, flow in the Hudson 
20 Branch decreases until there is no measurable flow immediately upstieam of Bumt Mill Pond.'̂  
21 Therefore, under low-flow conditions, this discharge does not greatly impact the flow within the 
22 Hudson Branch. Recent free-planting activities at the facility, as described in ER Section 3.5.1.2, 
23 will provide additional attenuation of overland stormwater flow from the site as the frees inature. 

24 In general, the SMC site and the town of Newfield, which is located adjacent to the site and to the 
25 north, are partially covered wi th impermeable materials (buildings and pavement) which would 
26 result in increased mnoff as compared to undeveloped land. The topographic map of the area (see 
27 Figure 18.5) indicates a drainage divide north of the center of the town so that drainage to the north 
28 would be directed to the Bumt Mill Branch, while drainage to the south (including the SMC facility) 
29 would be toward the Hudson Branch (south). Other man-made changes in the area which rriay 
30 influence the surface water flow include roadway ranoff during storm events and the presence of 
31 culverts below roadways, which may restrict flow in significant flood events. 

32 The historical configura;tion of the Hudson Branch and tributaries in the immediate site area has 
33 changed since the development of the site. A review of historic aerial photographs indicates the 
34 characteristics of the Hudson Branch during the period when the facility was used for glass 
35 manufacturing (based on a 1940 aerial photograph), and changes in the characteristics of the Hudson 

'̂ Personal communication with Paul Homei, City of Vineland Watei-Sewei-Utility Department. 
"Evaluation of Fate and Transport of Chromium and Total Dissolved Solids in the Hudson Branch-Burnt Mill Branch 

Tributaries to Maurice River", Environmental Resources Management, Inc.. November 6, 1995. 
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1 Branch as the site was further developed (based on 1951,1962,1965,1974,1977 and 1986 aerial 
2 photographs). The 1940 aerial photograph shows the Hudson Branch as originating in the same area 
3 east of the facility, although it appears that drainage from an area east ofthe facility but north pf the 

railroad frack may contribute to the Hudson Branch headwaters. The existing ponded area south of 
5 the facility is not apparent in the 1940 photograph. The 1940 aerial photograph also indicates the 
6 presence of a drainageway which enters the Hudson Branch near the location of current Outfall 

004A. The historic drainageway extends to the north-northeast through mostly tmdeveloped land 
8 that is cunently the center of SMC's production area. The historic drainageway cpntinues to the 
9 railroad tracks along the northem edge of the facility and it appears that drainage from an area north 
10 of the railroad fracks (as far north as Catawba Avenue) may also have contributed to this historic 
11 - drainageway.̂ ^ ^ -

3.7 Groundwater Hydrology 
13 3.7.1 Saturated Zone . ;' ' 
14 General information on the aquifers present within the area of the SMC facility is presented in ER 
15 ' Section 3 4-2.1, as supplemented by additional infonnation presented in ER Appendix E. Site-
16 specific characteristics of the shallow aquifer beneath the SMC facility are described in ER Section 
17 3.4.2.3, as supplemented by additional information presented in ER Appendix F. There is a 

complicated relationship between ground water discharge/surface water recharge areas along with 
the Hudson Branch, as described in more detail in ER Section 3.4.1.3, with areas that exhibit surface 
water gain during certain times of the year and exhibit surface water loss during other times of the 
year. ' . . ' 

22 3.7.2 Monitoring Wells 
23 Information on large-capacity ground water wells in the vicinity of the SMC facility, including 
24 depths and formations in which the wells are screened, is provided in ER Section 3.4.2.2. This 
25 information is supplemented by information on both large-capacity and small-capacity wells 
26 presented in ER Appendix F, including locations, depths and pumping rates, where available. 
27 Information on a well restriction area that has been established dovmgradient of the SMC facility is 
28 presented in ER Section 3.4.2.2, as supplemented by information provided in ER Appendix F. 

29 OuTsite monitoring wells are described in ER Section 3.4.2.3,.with morutoring/exfraction well 
30 constraction details provided in ER 3 -4, monitoring well locations indicated in ER Figure 3-14 and 
31 ER Appendix F, Figures F-3 and F-4, and recent ground water level elevation contour maps provided 
32 in ER Appendix F. Moriitoring well logs and representative historic ground water elevation contour 
33 maps are provided in Appendix 19.2. Site monitoring wells monitor the various depths of the 
34 Cohansey Sand. 

"Remedial Investigation Technical Report", TRC Environmental Consultants, Inc., 1992; Draft Final Feasibility Study 
Report, TRC Environmental Corporation, April 1995. , 
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1 3.7,3 Ground Water Flow Directions, Velocities and Other Physical Parameters 
2 Ground water flow dfrections in both the upper ahd lower Cohansey Sands are described in ER 
3 Section 3.4.2.3, along with ground water flow velocity, vertical hydraulic gradient and estimated 
4 fransmissivities. Groimd water level elevation contour maps are provided in ER Appendix F and 
5 Appendix 19.2 of this Decoinmissioning Plan. A summary of aquifer testing and associated aquifer 
6 characteristics and analyses conducted by Dan Raviv Associateŝ '* is included in Appendix 19.2. 

,7 On-site ground water quality has been characterized through CERCLA ground water quality 
8 investigations as well as regular quarterly ground water monitoring conducted in.association with 
9 the on-going ground water remediation program and through radiologic ground water investigations 
10 (see Section 3.7.8 below). Ground water monitoring conducted in association with the CERCLA 
11 remedial investigation activities utilized the strict sampling methods and quality assurance/quality 
12 confrol procedures specified for CERCLA investigation activities. On-going quarterly ground water 
13 monitoring results continue to be reviewed by the New Jersey Department of Envfronmental 
14 Protection. 

15 3.7.4 Unsaturated Zone 
16 The unsaturated zone at the SMC facihty is characterized by the materials of the Bridgeton 
17 Formation, as described in ER Section 3.3.2. The extent of the Bridgeton Formation in the area 
18 sunounding the SMC facility is described in ER Section 3.3.1.2. Hydrogeologic studies of the SMC 
19 facility have focused on the Cohansey Sand; therefore, the hydrogeologic characteristics of the 
20 Bridgeton Formation have not specifically been evaluated. However, given the sandy nature of the 
21 formation, no perched ground water zones would be expected, nor would the formation be expected 
22 to impede the infiltiation of water through the unsaturated zone in any other manner. 

23 3.7.5 Monitor Stations 
24 See Section 3.7.2 above. 

25 3.7.6 Physical Parameters 
26 Physical parameters of the underlying Cohansey Sands are described in Section 3.7.3 above. The 
27 investigations conducted to characterize these parameters include four aquifer tests performed for 
28 SMC, as well as two tests conducted during development of a proposed Newfield supply well 
29 adjacent to the site (to the northwest).̂ -̂̂ ^ 

30 3.7.7 Numerical Analysis Techniques 
31 Numerous investigations and on-site and off-site hydraulic tests have been performed over the past 
32 30 years in association with the investigation and remediation of ground water contaminated with 
33 chromium and volatile organic compounds. Information from the report, "Summary of 

"Summary of Geohydiologic Information Collected since Januaiy 1988," Dan Raviv Associates, Inc., April 1990. 
Woodwaid-Mooihouse & Associates, Inc., "Pieliminaiy Report Gioundwatei Contamination Study Phase I I " , 

Septembei 12, 1974. ^ ^ 
Roy F. Weston, Inc., "Hydiogeologic Investigation of Ground Watei Contamination," Interim Report, February 1972. 
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1 Geohydrologic Information Collected Since January 1988" by Dan Raviv Associates, Inc. (April 
2 1990), as provided in Appendix 19.2, summarizes those results and the data analysis. Computer 
3 modelirig of the ground water flow system was performed and documented in the report, "Ground 
4 WaterRemediation Altematives" by Dan Raviv Associates, Inc. (January 1988). 

3.7.8 Distribution of Radionuclides 
6 Radiologic ground water monitoring results are described in ER Section 3.4.2.5; 

3.8 Natural Resources 
8 As described in ER Section 3.1, there are no known mineral, fuel, hydrocarbori or other similar-type 
9 natiu'al resources in the areas sunbundirig the facility, with the. exception of sand and gravel. Miich 
10 of the surrounding area includes agricultural lands, also described in ER Section 3.1. , 

3.8.1 Potable, Agricultural, or Industrial Ground or Surface Waters 
12 Ground water classification arid use in the viciriity of the SMC facility is described in ER Section 
13 3 .4.2.2. Information on surface water classification and use in the vicinity of the SMC facility is 
14 provided in ER Section 3.4.1.9. Ground water is the primary source of domestic, agricultural, 
15 community arid municipal water supplies iri the area. There are no knovm or planned surface water 
16 diversions along the Hudson Brarich or Bumt Mill Brarich downsfream of the site arid upsfream of 

the Maurice River for water supply or other purposes. 

3.8.2 Economic, Marginally Economic, or Sub-economic Known or Identified Natural 
19 Resources^^ 
20 According to Daniel Dombrowski of the New Jersey Geologic Survey, there are no known mineral, 
21 fuel, hydrocarbon, or other similar-type natural resources in the area sunounding the site, with the 
22 ppssible exception of sand or gravel. (Personal communication, 7/29/02). This information is 
23 validated by the Geologic Map ofNew Jersey, which identifies the formations surroimding the site 
24 as layers of gravel, sand, silt, and clay. This geologic formation, refened to as the CoastalPlain, "has 
25 been mined in the past for bog iron, glass sand, ceramic and brick titanium.... The mineral 
26 glauconite for use in fertilizer, and titanium... .Today the Coastal Plain sediments continue to supply 
27 glass sand, and are extensively mined for construction material. The sand formations are productive 
28 aquifers and important ground water reservoirs."^* Specific listings of mineral resources were not 
29 available. , 

3,8.3 Mineral, Fuel, and Hydrocarbon Resources Near and Surrounding the Site 
31 There are no mineral, fuel, or hydrocarbori resources in the area other than sand and gravel. Miriing 
32 of sand and gravel beyond the property boundaries at some time in the future would not be expected 
33 to affect the dose estimates described in Chapter 5 of this Plan. ( 

As defined in U.S. Geological Survey Circular 831 
*̂ From USGS website, vmw.usgs.gov/ 
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1 Geohydrologic Information Collected Since January 1988" by Dan Raviv Associates, Inc. (April 
2 1990), as provided in Appendix 19.2, summarizes those results and the data analysis. Computer 
3 modeling ofthe ground water flow system was performed and documented in the report, "Ground 
4 WaterRemediation Altematives" by Dan Raviv Associates, Inc. (January 1988). 

5 3.7.8 Distribution of Radionuclides 
6 Radiologic ground water monitoririg results are described in ER Section 3.4.2.5. 

7 3.8 Natural Resources ' 
8 As described in ER Section 3.1, there are no known mineral, fuel, hydrocarbon or other similar-type 
9 riatural resources in the areas sunounding the facility, with the exception of sand and gravel. Much 
10 of the sunounding area includes agricultural lands, also described in ER Section 3.1. 

11 3.8.1 Potable, Agricultural, or Industrial Ground or Surface Waters 
12 Ground water classification and use in the vicinify of the SMC facility is described in ER Section 
13 3.4.2.2. Information on surface water classification and use in the vicinity of the SMC facility is 
14 provided in ER Section 3.4.1.9. Ground water is the primary source of domestic, agricultural, 
15 community and municipal water supplies in the area. There are rio known or planned surface water 
16 diversions along the Hudson Branch or Bumt Mill Branch downsfream of the site and upsfream of 
17 the Maurice River for water supply or other purposes. 

18 3.8.2 Economic, Marginally Economic, or Sub-economic Known or Identified Natural 
,19 Resources 
20 According to Daniel Dombrowski of the New Jersey Geologic Survey, there are no knovra mineral, 
21 fuel, hydrocarbon, or other similar-t3^e natural resources in the area sunounding the site, vvith the 
22 possible exception of sand or gravel. (Personal communication, 7/29/02). This information is 
23 validated by the Geologic Map ofNew Jersey, which identifies the formations sunounding the site 
24 as layers of gravel, sand, silt, and clay. This geologic formation, refened to as the Coastal Plain, "has 
25 been mined in the past for bog iron, glass sand, ceramic and brick titaiuum.... The mineral 
26 glauconite for use in fertilizer, and titanium... .Today the Coastal Plain sediments continue to supply 
27 glass sand, and are extensively mined for constraction material. The sand formations aire productive 
28 ^ aquifers and important groimd water reservoirs."^^ Specific listings of mineral resources were not 
29 available. 

30 3.8,3 Mineral, Fuel, and Hydrocarbon Resources Near and Surrounding the Site 
31 There are no mineral, fuel, or hydrocarbon resources in the area other than sand and gravel. Mining 
32 of sand and gravel beyond the property boundaries at some time in the future would not be expected 
33 to affect the dose estimates described iri Chapter 5 of this Plan. 

As defined in U.S. Geological Survey Circular 831 
From USGS website, www.usgs.gov/ 38 
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4 RADIOLOGICAL STATUS OF THE FACILITY 

2 4.1 Contaminated Structures ,. ^ 
3 The Newfield plarit is divided into three functional areas, plus adminisfration facilities. These are 
4 the manufacturing area, the Storage Yard, and other undeveloped plant property. The following are 
5 brief description pf each functional area: /-

6 • Manufacturing Area - This area contains a number of operations facilities, offices, 
7 and loading docks. For the most part, the area is covered with buildings and asphalt 
8 or concrete pavement. Included are the Railroad Siding Area, Depatment 111 
9 (fomierfenocoIumbiumoperation;buildingdemoIished), Department 102 (former 
10 aluminothermic reduction operation; building demolished), Department 112 (former 
11 crashing operations; building deniohshed), Department 107 (induction melting) 
12 Depaitment 101 (metal grinding operations). Department 115 (aluminum master 
13 alloys). Department 116/118 (metal powdei: compaction operations). Department 203 
14 (warehouse operations), and Department 204 (maintenance operations).̂ '-''*' 

1̂5 • Storage Yard-This area is located on the eastem portiori ofthe property, and is used 
'. , to store materials generated during manufacturing operations. Slag generated during 

^ the ore processing procedures is stored in this area, as is baghouse dust, excavated 
18 soils and other similar materials. 

19 • Other Undeveloped Plant Property - This area is located along the southem plant 
20 property boundary, and includes all undeveloped and unused areas of the plant. 

21 By far the preponderance ofthe Newfield site has either never been impacted by licensed operations, 
22 or has already been free-released. The former includes the visitor center, adminisfrative offices, 
23 ' Department 107, Department 101, Department 115, Department 116/118, Department 203, and 
24 Department 204, all of \yhich havê never housed licensed materials. The following is a listing of 
25 those stractures or facilities that were, at one time, impacted by licensed operations, but that have 
26 since been remediated, as necessary, with final status surveys peiformed and documented, and the 
27"̂  facilities subsequently released for umestricted use: 

28 • A-Warehouse; G-Warehouse; 

29 • AAF Baghouse (with the exception of the concrete pad); and 

Department 111 and Department 102 piocess the radioactive materials foi this operation. 
At one time, D-116 processed polishing compoiinds and othei materials that are exempt from licensing puisuant to 

10 CFR 40.13. Although these materials contained thorium and uranium, the cost of chaiacterization, remediation and 
final status suivey of D-l 16 is not included in this Plan because it was nevei a radiologically restricted area, and because 
the Operations therein were exempt from the regulations in lO CFR 40. 
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1 • Fenovanadium slag sorting area in the Storage Yard (recently re-forested).'"'''̂ ''* '̂''̂  

2 The following buildings have been demolished, with all materials either disposed of as industrial 

3 waste or placed into a designated location on the property pending closure of the Storage Yard: 

4 • The former D-l 11 fenocolumbium production operations building 

5 • The D-102/112 aluminothermic reduction and materials crashing operations building. 

6 Documehtation of the radiological status of the footprint of these buildings will be prepared as part 
7 of the site-wide final status survey. , 
8 There are over 20 buildings on the property, and their constraction is either steel or wood frame or 
9 concrete block. Only three of them are cunently designated as restricted areas, meaning source 
10 material was stored/used there at one time. These are D-I 17 (Cave), D-202 (Laboratory) and D-
11 Warehouse. Figure 18.2 shows the location and size of the three restricted areas. 

12 4.2 Background Levels 
13 Ambient background gamma exposure rates in building locations have been performed as part of a 
14 number of different surveillance operations (e.g., final status surveys of A-Warehouse, G-Warehouse 
15 etc.), including compliance surveys performed and documented each quarter through Quarter 1, 
16 2003."̂  The following subsections summarize these measurement results. 

17 4.2.1 Ambient Gamma 
18 Ambient gamma exposure rates were measured using a Bicron Microrem meter at a height of 
19 approximately one (1) meter above a ground or floor surface. These results confirm ambient gamma 
20 background dose rates within buildings ranging from seven (7) to eight (8) microrem per hour.''̂  

21 Ambient gamma exposure rates in background locations have been performed as part of a number 
22 of different surveillance operations (e.g., final status surveys of Haul Road, fenovanadium slag 
23 sorting area, etc.), including the compliance surveys performed and documented each quarter. While 

Shieldalloy Metalluigical Coiporation, License Amendment Application to remove D203A (known as "A-
Waiehouse") from listing of peimanent restricted areas, submitted on Januaiy 28,1999. Amendment issued on July 20, 
1999. 
''̂  Shieldalloy Metalluigical Coiporation, "License Amendment Application to Remove Bldg. D203(G), also known as 
"G-Waiehouse" from the listing of pennanent restricted areas, subinitted March 30, 2001. 

Shieldalloy Metalluigical Corporation, "License Amendment Application to Remove AAF Baghouse from the listing 
of peimanent restricted aieas, submitted Januaiy 30, 2000. 
'"' Integrated Environmental Management, Inc., Report No. 94005/G-18198, "Soil Sampling/Suivey of Storage Yaid 
Aftei Remediation", subinitted to Shieldalloy Metalluigical Coiporation, Januaiy 20, 2000. _ 

Because all licensed operations ceased prioi to this time, the scope of routine suiveillance activities was significantly 
reduced. 

A Microrem metei provides a tissue-equivalent response allowing a readout in micioiem pei houi (|iiem/hi). 
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1 the values recorded are instrument- and geometry-dependent, the data acquired with a Bicron 
2 Microrern meter at a height bf approximately one (I) meter above the ground surface indicate a 
3 background dose rate range of eight (8) to 15 microrem per hour in outdoor areas.'*̂  

4 4.2.2 Surface Contamination 
5 Alpha backgrounds rangitig from zerô  (0) to two (2) counts per minute were obtained using hand-
6 held instruments. Background alpha activities using a large area floor monitors ranged from eight 
7 (8) to thirteen (13) counts per minute. Background beta results for the large area floor monitors 
8 ranged from 900 to 1080 counts per nunute. 

. ' • • • - • ' 
9 In all three of the restricted areas (D-l 17, D-202 and D-Warehouse), routine surveillance data 
10 acquired each calendar quarter confirm that there is no residual radioactivity in these areas. 
11 . Nonetheless, thefr firial radiological status as compared to the site-specific release criteria will be 
12 included in the final status survey report for this decommissioning effort. X, 
13 Quarterly walkthroughs of the D202 laboratory (upper level) showed general area dose rates of 
14 background (approximately six microrem per hour), even in the vicinity of energized x-ray analysis 
15 equipment. Dose rates on the lower level ranged from six (6) to seven (7) microrem/hr, with a 
16 ^ maximurri of 40 microrem/hr at one foot from a locked safe that houses discrete samples of 

radioactive material. General area dose rates in Building DI 17 (i.e., the "Cave") also ranged from 
4_ six (6) to seven (7) microrem per hour. All of these ambient dose rates, with the exception of those 
19 near the safe, are indistinguishable frorii those in the background data set. ^ 
20 4.2.3 Surface and Subsurface Soil 
21 Background soil samples have been collected and analyzed by a variety of methodologies over the 
22 years. Table 17.2 contains a listing of these results. ^ ^ 
23 4.3 Contaminated Systems and Equipment 
24 Theonly buildings thatcontained systems and equipmentforprocessingsourcematerial were D-I I I , 
25 theFlex-KIeenBaghouse,theAAFBaghouse,andD-I02/I12. TheAAFBaghousewasdemohshed 
26 and released for unrestricted use in CY 2001. The Flex-Kleen Baghouse, D-l 11 and D-I02/112 
27 were decomrnissioned in CY 2002. Consequently, there are no longer any contaminated systems or 
28 equipment to be addressed in the site-wide decoinmissioning effort other than as part of the site-wide 
29 final status survey. ^ -

30 4.4 Surface Soil Contamination 
31 4.4.1 Storage Yard ^ 
32 Fenocolumbium standard slag, fenocolumbium high-ratio slag, and columbium nickel slag 
33 generated from the D111 and D102 smelting operations consist of solid, non-combustible material 
34 with the consistency of vitrified rock. All three Slag types were maintained separately from the 
35 others at their respective points of generation and were fransported in tracks from D i l l and'D 102 

A Microrem metei provides a tissue-equivalent response allowing a readout in micioiem pei houi (prem/hr). 
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1 to the Storage Yard. There are approximately 20,000 cubic meters of fenocolumbium slag (high 
2 ratio and standard) in the Storage Yard. In addition, baghouse dust was fransported by track to the 
3 Storage Yard. Approximately 20,000 cubic meters of baghouse dust are cunently in the Storage 
4 Yard:̂ '̂̂ ^ 

5 There are approximately 23 curies each of uranium and thorium in the form of slag and baghouse 
6 dust in the Storage Yard. The concenfration of each in the slag is approximately 400 pCi/gram. In 
7 the baghouse dust, the concenfrations are typically an order of magnitude lower. 

8 The physical form of the slag in the Storage Yard slag (glassrlike rock) does not permit the 
9 radioactive elements to leach out into the regional water supply or local wetlands. Leachability and 
10 distribution coefficient studies performed on samples of the slag support this conclusion.^" Also, the 
11 surface of the baghouse dust pile forms a "crast" when it encounters moisture, which serves to deter 
12 fugitive dusf emissions. The radiation exposure rates in this area range from background to less than 
13 0.2 milliR per hour, with the maximum measured exposure rate being due north of the Storage Yard, 
14 approximately 30 feet from the slag piles. -y - . ' 

15 The Storage Yard also contains approxiinately 6,500 m^ of soil excavated during the remediation Of 
16 the Haul Road. The Haul Road was, at one time, a county right-of-way that ran through SMC's 
17 Newfield plant. Over the years, the south portion of the road was surfaced with crushed slag from 

/ 18 SMC operations. Characterization efforts that took place in 1988 and 1991 shovved that the contact 
\i9 exposure rates in and near the road were only slightly discemible from background, that the 

20 contaminants therein were natural uranium and natural thorium, and that the slag used to form the 
21 road bed was not characteristic of licensed material (i.e., fenocolumbium slag).̂ '-"-̂ ^ In September 
22 of 1998, approximately 6,500 m^ of predominantly soil, with some residual slag, was scraped from 
23 the road transfened to the Storage Yard. This soil was conservatively assessed as containing 0.2 

Historically, dusts generated from both ferrocolumbium production and un-iecycled dusts from fenovanadium 
production were not segiegated. Cunently, however, the fenovanadium contribution to the collected dusts is negligible. 

From the volumetric infoimation obtained fi-om an October, 1991 fly-ovei of the Newfield site, the Storage Yaid 
contained 16,800 m' of standaid slag and 1040 m^ of high-ratio slag at that time, foi a total of 17,840 m' (Shieldalloy 
Metalluigical Coiporation, "Applicant's Environmental Report foithe Newfield, New Jeisey Facility", Octobei 1,1992). 
The volume of slag pioduced during fenocolumbium operations performed aftei the 1991 fly-ovei and before the date 
of this report was added to this total in oidei to estimate the piesent-day volume of slag in the Stoiage Yaid. 

Teledyne Isotopes. "Report of Leachability Studies foi Shieldalloy Metalluigical Coiporation", Teledyne Isotopes, 
Westwood, New Jeisey, 1992. 

Oak Ridge Associated Univeisities, "Radiological Suivey of the Shieldalloy Metalluigical Coiporation, Newfield, 
New Jerse/', Report No. ORAU 88/G-79, July, 1988. 
" IT Corporation, "Assessment ofEnvironmental Radiological Conditions at the Newfield Facility", Report No. IT/NS-
92-106, April 2, 1992. 
" Exposure rates in and near the road generally ranged from backgiound to 26 microR pei hour, with a maximum 
exposure rate of 90 microR pei houi directly over slag pieces. I f these are compared to the contact exposure rate from 
fenocolumbium slag, which is in the vicinity of 1,000 to 2,000 nucioR pei houi, it is cleai that the slag in the road was 
the result of a different operation. 
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1 curies of uranium, and thorium.^'' A final status survey of the remediated area demonstrated that the 
2 HaulRoad may be released for unrestricted use (i.e., without regard for radiological constituents).̂ ^ 

3 Extemal exposure rates at the perimeter ferice of the Newfield facility are measured using 
4 thermoluminescent dosimeters ( T L D ) . Dosimeters are deployed orice each quarter, with deployment 
5 logs and results captured in various surveillance reports. From these data, the ambient exposure rate 
6 measured around the circumference of the Storage Yard ranges from "background" to approximately 

130 microR per hour, with an average measured rate of approximately 30 microR per hour.̂ ^ 

4.4.2 Demolition Concrete 
9 The only areas within the Newfield plant property lines where residual radioactivity exists in surface 
10 soils, other than in the Storage Yard, are the concrete pads that housed the former AAF and Flex-
11 KleenBaghpuses, D - l l I and D-102/112. In addition, residual radioactivity was identified in the 
12 Hudson'sBranch watershedin the late 1980's. '̂The Hudson'sBranch,anintermittent,sIow-moVing 
13 tributary of Bumt Mill Branch in the Maurice RiVer Basin, is the predominant surface water body 
14 in the vicinity ofthe plant. It borders the southern boundary of the property, where it flows from east 

towest.^^ ' ' ' 1 

16 Ambient gainma exposure rates in environmental background locations have been performed as part 
of a number of different surveillance operations (e.g., final status surveys of Haul Road, 
fenovanadium slag sorting area, etc.), including compliance stirveys performed and documented 

19 each quarter. The values recorded are instrument- and geometry-dependent. However, data acquired 
20 with a Bicron Microrem meter at a height of approximately one (I) meter above the ground surface 
21 indicate a background dose rates ranging from eight (8) to 15 microrem per hour in outdoor areas.̂ ^ 

22 Background soil samples have been collected and analyzed by a variety of organizations and 
23 methodologies over the years. Table 17.2 is a compendium of background soil concenfrations of 
24 uranium and thorium isotopes acquired during these measurement campaigns! 

25 On and around the concrete pads and footprints that remain after demolition of the AAF Baghouse, 
26 D-111 and D-102/112, the only radionuclides of concem are thorium and uranium, with progeny in 
27 general equilibrium. From the final status survey report for the AAF Baghouse decommissioning. 

I f the source material content of fenocolumbiimi slag (i.e., 400 pCi pei gram each of thorium and uranium) is 
multiplied by the ratio of the maximuni contact exposure rates f o i the materials excavated from the road and 
fenocolumbium slag, a reasonable estimate of the souice material concentration in the excavated soils is 18 pCi pei gram. 
Assuming a soil density of 1.6 grams pei cm ,̂ and a total soil volume of6,500 m ,̂ the curie content of the excavated soils 
is about 0.2 curies each of uranium and thorium. 
" Integrated Environmental Management, Inc. Report No. 94005/G-17172, "Final Statiis Suivey of Haul Road", June 
22, 1999. 

Beigei, C. D., "Quartei 4, 2004 Perimetei Monitoiing Results", submitted to D. R. Smith, Januaiy 3, 2005. 
"Baseline Radiological Risk Assessment foithe Hudson's Branch Wateished", IT Coiporation Report No. lT/NS-92-

116, submitted to Shieldalloy Metalluigical Corporation, Newfield, New Jersey, November 3, 1992. / 
The Hudson's Branch flows from northeast to southwest after it leaves the SMC property. 
A Microrem metei provides a tissue-equivalent response allowing a readout in micioiem pei houi (piem/hi). 
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1 the concrete pad was shown to contain up to 19,800 dpm/l 00 cm^ of residual beta activity During 
2 the most recent quarterly compliance surveillance effort, a maximuni of 1868 dpm/l 00 cm^ of alpha 
3 activity from direct frisks was noted ori that surface. Smears ofthe pad are negative for the presence 
4 ofremovable alpha or beta activity, meaning the measured residual radioactivity is affixed to the pad. 
5 For D-111, the concrete pad exhibits residual radioactivity levels that are in the riange ofbackground. 
6 For D-l02/112, the earthen floor exhibits residual radioactivity levels that are also within the range 
7 ofbackground. The residual radioactivity on all of these surfaces is confined to the top two (2) 
8 millimeters at most. The contaminants are natural thorium and uranium, plus progeny in general 
9 equilibrium. 

10 The radionuclide concenfration in the Hudson's Branch was summarized in a 1992 risk assessment 
11 report. '̂ There it was shovm that the presence of those materials, which were uranium and thorium 
12 plus progeny, presented an insignificant radiological risk to members of the public. A scale drawing 
13 and map showing the Hudson's Branch Watershed, with ambient exposure rates, can be found in 
14 Appendix B of the Environmental Report (Appendix 19.9 of this Plan). That Appendix also shows 
15 the location of soil sampling, along with a graphical representation of the results. 

16 4.5 Subsurface Soil Contamination 
17 Subsurface soil contaniination, in the form of embedded fenocolumbium slag, is confirmed to be 
18 present in the Storage Yard. Figure 18.11 shows the location of all deposits. 

r-

19 Subsurface radioactivity may also be present at a number of locations throughout the Newfield plant 
20 where slag was used as fill, although this is thought to be unlikely. The locations of interest are the 
21 I. southwest fence line and in the TI2 Tank Area, neither of which have ever been designated 
22 "Restricted Areas". These areas exhibit ambient exposure rates that range from background to only 
23 a few tens of microR per hour. 

24 While the mass of fill slag therein has not been well-characterized, the lateral extent of the elevated 
25 surface exposure rates (i.e., approximately 8,000 m )̂ gives a reasonable estimate of its spatial 
26 extent.̂ ^ That, along with an arbitrary assumption of uniform thickness of one (1) meter over this 
27 entire area results in a generous estimate of 8,000 m^ of fill slag. Although it has never been 
28 confirmed whether these discrete slag deposits contain licenseable radioactivity, i f that were to be 

Integrated Environmental Management, Inc. Report No. 94005/G-20187, "Demolition and Final Suivey of the AAF 
Baghouse", submitted to Shieldalloy Metalluigical Corpoiation on Januaiy 7, 2000. 
" "Baseline Radiological Risk Assessment foithe Hudson's Branch Wateished", IT Coiporation Report No. IT/NS-92-
116, submitted to Shieldalloy Metalluigical Coiporation, Newfield, New Jeisey, Novembei 3, 1992. 

IT Coiporation, "Assessment ofEnvironmental Radiological Conditions at the Newfield Facility", IT Coiporation 
Report No. IT/NS-92-106, April 1, 1992. 
" Beigei, C. D., A. Chance, K. Wiggins and H. Prichaid, "Assessment of Enviromnental Radiological Conditions at 
the Newfield Facility", IT Coiporation Report No. IT/NS-92-106, submitted to Shieldalloy Metalluigical Coiporation, 
Newfield, New Jeisey, April 1, 1992. 
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the case, they would have a nominal radionuclide content of approximately 4.2 curies each of 
uranium and thorium. '̂̂ ^ 

4,6 Surface Water 
4 From many years of sample collection and analysis, it can be shown that the surface water collected 
5 from the vicinity of the Newfield site does not exhibit elevated (above background) radionuclide 
6 concenfrations.̂ ^ 

7 4.7 Groundwater 
8 The radionuclide content of groundwater collected from the vicinity of the Newfield site is described 
9 in Section 3.7.8, above. The most recent sampling campaign tookplace on April 13,2005, where 
10 . samples were collected from four (4)'on-site wells and from a well that belongs to the Borough of 
11 Newfield.^^ The findings from that assessment were that the radionuclide content of the groundwater 
12 under the Shieldalloy site cannot be distinguished from background, and that the presence of licensed 
13 source material at the plant has no apparent impact on the radiological quality of the groundwater.̂ ^ 

14 The slag and baghouse dust contained withiri the Storage Yard have been placed directly upon the 
15 ground surface. Because the leach rate of radionuclides from these materials is low, sub-surface 
16 activity beyond a nominal depth of 30 cm, attributable mainly to slag burial, is unlikely. In those 

areas on the property where slag may have been used as fill, themaximum depth of deposition can 
be reasonably assumed to be one (I) meter orless.̂ ^ 

" Assuming a source material concentration of400 pCi per gram each of thorium and uranium in the slag, a slag density 
of 1.3 grams per cubic centimeter, and a total slag volume of 8,000 m^ the curie content of the slag used as fill is' 
approximately 8.4 curies each of uraniurri and thorium. 

These areas will addiessed during the perfonnance of the site-wide final statas suivey (see Chaptei 14). 
TRC Environmental Consultants, Inc., "Remedial Investigation Technical Report", Pioject No. 7650-N51, Windsoi 

Connecticut, April, 1992. 
" The Newfield well is up-gradient of the Shieldalloy Metalluigical Coipoiation (Shieldalloy) plant, and is thus 
representative of "backgiound" gioundwatei. • 

Bergei, CD. , written communication to D. Smith, "Results of Ground Watei Sampling (April 13,2005)", June 29, 
2005. • , 

Howevei, it is important to note that, in oidei to main the stiuctuial integrity of the areas where slag may have been 
used as fill, the potential radionuclide distribution and depth have not yet been chaiacterized. 
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5 DOSE MODELING EVALUATIONS 

.2 A critical aspect of this decoinmissioning plan is an assessment of the potential radiation dose that 
3 could result from the residual radioactivity at the Newfield site after all decoinmissioning activities 
4 are completed. However, an important poirit is that the Newfield site is actually freated as two 
5 separate areas for dose modelirig purposes. This is because SMC proposes to release the majority 
6 of the site for umestricted use. Howeveir, a much small portion of the property will be placed under 
7 a LTC license where its use will be restricted. Therefore, the dose modeling must demonstiate that 
8 both of the following limits can be met when decommissioning is complete:™'̂ ' 

9 '^ - "A site-mil be considered acceptablefor unrestricted use ifthe residual radioactivity 
10 that is distinguishable from background radiation results in a total effective dose 
11 equivalent (TEDE) to an average member of the critical group that does not exceed 
12 25 millirem (0.25 mSv) per year,-including that from groundwater sources of 
13 drinking-water, and the residual radioactivity has been reduced to levels that are As 
14 Low As Reasonably Achievable (ALARA). Determination of the levels which are 
15 ALARA must take into account consideration of any detriments, such as deaths from 
16 transportation accidents, expected to potentially result from decontamination and 

-waste disposal." , ' 

and: 

19 "A site will be considered acceptable for license termination under restricted 
20 conditions if: ... (e) Residual radioactivity at the site has been reduced so that if the 
21 institutional controls were no longer in effect, there is reasonable assurance that the 
22 TEDE from residual radioactivity distinguishable from background to the average 
23 member ofthe critical group is as low as reasonably achievable and would not 
24 exceed either— (e)(i) 100 mrem (1 mSv) peryear—, . . . " 

25 For the decoinmissioning of the majority of the SMC site, excluding approximately eight (8) acres 
26 within the Storage Yard, a radiation dose objective of 25 millirem above background is applicable 
27 and is therefore used as the basis for demonsfrating that this portion may be released for umestricted 
28 use. A radiation dose objective of less than 100 mrem per year is applicable for tiie restricted LTC 
29 portion of the Storage Yard in the unlikely event that all controls fail. However, with contiols in 
30 place, even the restricted portion must meet the 25 millirem criterion. 

US Nuclear Regulatory Commission, Radiological Criteria for Unrestricted Use, Titie 10 CFR 20.1402, July 21, 
1997. -
'̂ US Nucleai Regulatoiy Commission, Criteria For License Termination Under Restricted Conditions, Titie 10 CFR 

20.1403, July 21, 1997. 
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1 The U. S. Nuclear Regulatory Commission (USNRC) developed guidance on acceptable approaches 
2 and methodologies for radiation dose modeling to demonsfrate compliance with the aforementioned 
3 dose limits. As recommended , SMC has selected the scenarios and critical population groups, 
4 developed the source term, selected exposure pathways and calculated DCGLs in accordance with 

NUREG-1757 recommendations.̂ ^ The following subsections of this chapter contain this 
6 infonnation. Included herein is a brief description of the methodology used to perform the dose 
7 assessments, a detailed description of the site conceptual model which includes the source term used 
8 as input to fhe assessment, the exposure scenarios deemed reasonably likely under LTC conditions, 
9 less likely exposure scenarios i f the confrols specified as part of the terms of the LTC license should 
10 fail, a presentation of the uncertainty associated with the input parameters, and the findings (results) 
11 ofthe assessment. Included as well is a statement as to whether the requirements for unrestricted 
12 release of most ofthe property have been met, and whether the portion of the site to be subject to the 
13 terms and conditions of the LTC license meets the applicable doise criteria. 

14 5.1 Assessment Methodology 
15 The process of assessing the radiation dose potential for SMC' s Newfield site involves defining the 
16 source(s), preparing a site conceptual model, identifying the likely pathways for potential human 
17 exposure, and assessing the availability ofa receptor to receive a dose. However, the relationships 
18 between these factors are complex and often interdependent. Therefore, a computer program to 
19 model the plausible human exposure scenarios and to perform the complex sets of computations was 
20 employed. 

21 The computer code, RESRAD (Version 6.22) was used to model radionuclide fate and tiansport of 
22 residual radioactivity at the site and to assess the radiation dose incuned by hypothetical receptors 
23 who may be impacted by the site after decommissioning is complete.̂ ^ This code provides an 
24 ' estimate of the annual radiation dose beginning imiriediately after decommissioning is complete and 
25 extending for 1,000 years into the future. '̂' It is widely-accepted as an industry-standard tool for 
26 performing radiological dose assessments and for deriving DCGLs. However, there are several 
27 important features of the code that should be taken into account in interpreting any results that are 
28 generated. These include the following: 

29 • The radiation dose conversion factors (DCFs) used in RESRAD 6.22 are taken from 
30 Federal Guidance Reports (FGRs) No. 11 and 12, which are derived from outdated 

U.S. Nuclear Regulatoiy Commission, Consolidated NMSS Decommissioning Guidance-Decommissioning Process 
for Materials Licensees,mJKEG-n57,Volume I, SeptemheT,2003. 

Yu, C, Zielen, A.J, et al. User's Manual for RESRAD Version 6, ANL/EAD-4, Aigoime National Laboratoiy, 
Aigonne, Illinois, July, 2001. 

The RESRAD code was chosen primarily because it can adequately depict the key site-specific features of SMC's site. 
It is also able to derive values foi exposure parameters based on built-in fate and tiansport computations using well-
defined site-specific data. In addition, the code is able to integrate radiation dose projections ovei time taking into 
account transient conditions that may occui. 
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1 dosimetry model promulgated by-the Intemational Conimission on Radiation 
2 Protection (ICRP);̂ '̂̂ '̂"-'* 

3 • Short-lived radioactive progeny (e.g. half-life less than 180 days) are/accounted for 
4 using tiie "parent+D" DCFs; 

5 • RESRAD integrates and normalizes exposure factors based on the fraction of time 
6 a receptor is exposed over the exposure period;̂ ^ and 

7 • RESRAD uses single-point estimates for values of every parameter to evaluate 
8 complete pathways in the deterministic module of the code. 

9 Another feature of the R E S R A D code is that the user may select from two types of risk assessment 
10 methods, deterministic and probabilistic.^" Most professionals are familiar with the deterministic 
11 approach because it has been, until recently, the most widely used of the two. It is designed to 
12 capture the reasonable maximum exposure (RME) condition for a receptor using single point 
13 estimates of parameter values used to calculate dose. Such a calculation provides a single point 
14 estimate of radiation dose that could result from a given concenfration of radioactivity. For the 
1.5 purposes of modeling radiation doses for the SMC site, a deterministic approach was used to 

establish tiie acceptable concenfrations of uranium and thorium in the surface soil in that portion of 
the property tb be released for unrestricted use (i.e., DCGLs). 

18 Few of the parameters used to calculate,deterministic dose potentials so far into the future are so well 
19 known that they can be described by a single value. Therefore, a reasonable alteriiative is to use 
20 umealistically-conservative input parameters in order to bound the inherent uncertainty ui the 
21 deterministic approach. However, this oftenleads to gross over-estimation ofthe radiologicalimpact 

ofthe site.*' 

23 Another approach is the probabilistic methodology for risk assessment, which addresses the potential 

24 for exposure through what is essentially an uncertainty analysis, taking both the range and 

" U.S. Environmental Piotection Agency, Limiting Values of Radionuclide Intalce and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion, Federal Guidaiice Report Numbei 11, EPA 520/1-88-20, 
Septembei, 1988; 

U!S. Environmental Piotection Agency, Extemal Exposure to Radionuclides in Air, Water and fe//. Federal Guidance 
Report Numbei il 2, EPA 402 R-93-081, Septembei, 1993. 

International Council on Radiation Piotection, Report of the Task Force on Reference Man, ICRP Report 23,1981. 
The bio-kinetic dosimetiy model accounts foi particle fractioning that nught occui following exposure. Foi example, 

the DCFs foi particle inhalation account foi the dose to the GI tiact from the fiaction of respired particles ,that are 
ingested. As a lesult, there is no need to independentiy account foi biological fractioning in the dose calculations. 
" For example, a soil ingestion rate of 100 mg/d foi a receptoi who is exposed on Site foi only 50-peicent of one day 
would result in an ingestion intake of 50 mg. 

Table 5.1 summarizes the principal differences that exist betweeii the deteiministi'c and probabilistic methods. 
*' This difficulty was acknowledged by the USNRC in recent guidance specific to SMC and in supplemental infoimation 
to accompany NUREG-1757. . ^ 
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1 distribution of individual input parameters into consideration.*^ The probabilistic method provides 
2 a substantially clearer picture of what the dosimetric impacts of a decommissioning method might 
3 be and it is a useful tool for risk managers. 

4 Because the USNRC has established their decision-making criteria on the use of probabilistic 
5 assessment methods and the resulting mean or "reasonably foreseeable" exposure to an average 
6 member of the critical exposure group, and because it is a required assessment methodology in 
7 NUREG-1757, this is the approach that was used by SMC in its assessment of the dose potential for 
8 the two areas at the Newfield site (i.e., the restricted and the unrestricted areas).*̂ '*'''*̂ '*̂  It was used 
9 to evaluate the range of the radiation dose potentials associated with the restricted area, and those 
10 associated with the DCGLs for the unrestricted portion of the site. This remainder of this Chapter 
11 summarizes the various dose assessmerits as follows: Section 5.2 describes the site conceptual 
12 model, fhe radioactive source term and the physical parameters of the SMC site that are used as input 
13 to the computer modeling; Section 5.3 describes the reasonably likely exposure scenarios for both 
14 the unrestricted and restricted areas of the site, and the less likely scenarios for the restricted area i f 
15 all confrols should fail; Section 5.4 describes the uncertainty associated with the input parameters; 
16' and Section 5.5 presents the results ofthe dose modeling performed for the Newfield facility. 

17 5.2 Site Conceptual Model 
18 A site conceptual model has three flmdamental components that must be described in order to 
19 calculate (or model) the potential future dose to a receptor at or near the decommissioned SMC site. 
20 The first component is the source term itself.*^ The second is the physical characteristics of the site.** 
21 And the third is the range of realistic (plausible) human exposure scenarios, described primarily by 
22 factors that are associated with human behavior and metabolic physics. Each of these fundamental 
23 components is discussed in the subsections that follow. 

24 5.2.1 Source Term 
25 The source term absfraction used by the RESRAD code to project potential ftiture dose is derived 
26 from knowledge about the source material itself, and previously completed radiological assessments 
27 of the residual radioactivity at the Newfield site. The source term is defmed by its radionuclide 
28 Composition, as well as its lateral and vertical extent (spatial configuration). 

U.S. Nuclear Regulatory Commission. Consolidated NMSS Decommissioning Guidance, Decommissioning Process 
for Materials Licensees, NUREG 1757, Vol. 1, Rev. 1, September, 2003. 
" The average member of the critical group is used rather than using the RME for the entire population. In a typical 
deteiministic risk, the RME is used for the entire population. j' 
*"* As defined in 10 CFR 20.1003, the critical gioup is a group of individuals expected to receive the greatest exposure 
to residual radioactivity fo i any applicable set of conditions. 

U.S. Nucleai Regulatoiy Commission, Radiological Criteria for License Termination, Volume 62, Federal Registei, 
page39058, July 21, 1997. 

NUREG-1757, Vol. 2, Section 2.1, Septembei, 2003. 
" The size, thickness, and radiological composition of the source must be conceptualized in the souice teim abstiaction. 

The site must be described in a physical abstiaction that includes physical and hydraulic characteristics of the site and 
its potentially impacted environment. 

o 
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1 5.2.1.1 Values Used to Describe the Unrestricted Area Source Term 
2 The source term for the unrestricted area is the residual concenfrations of radioactive materials that 
3 will be allowed to remain after remediation is complete. That concenfration is bounded by an upper 
4 limit on radiation dose of 25 millirem, TEDE, and applies only to the umestricted portion of the site 
5 (i.e., tiie preponderance of the total property area). ' 

6 In describing the source term for input to RESRAD, the area (size) of the unrestricted contaminated 
7 zone parameter (AREA) is equal to the area of the SMC property, excluding the planned restricted 
8 • area that will be in the cunent Storage Yard. The minimumlunrestricted area is represented by a 
9 triangular distribution with a minimum value of244,000 m^ and a maximimi value of 295,000 m .̂ 
10 The maximum area is established by the property boundary but includes the Storage Yard. The 
11 minimum value is considered to be the most likely value. 

12 The use of the log-uniform distribution provides a realistic, yet conservative, description of the 
13 lateral variability in the size of the source term in that it assigns the most likely size (244,000 m )̂ 
14 as the 'minimum size and allows for the possibility (albeit with lower probability of occunence) of 
15 larger sizes up to the entirety of the property. Vertically, the radiologically significant material is 
18 assumed to be located in the top six (6) inches of soil (e.g. 0.15 meters), with no cover. The 

, thickness of the contaminated zone parameter (THICKO) is represented by a triangular distribution, 
with the cenfral tendency (CT) value conservatively set to a thickness of 0.5 feet (0.15 nieters). The 
input parameters used to describe the Newfield unrestricted area are summarized in.Tables 17.3.1 
through 17.3.12.̂  

5.2.1.2 Values Used to Describe the Restricted Area Source Term 
22' The source term in the restricted portion of the Newfield site has a variety of contributors, including 
23 the engineered barrier, boulders of vifreous, radionuclide-bearing slag, a baghouse dust pile with 
24 exempt source material concenfrations, contaminated soil and surface-contaminated building rabble. 
25 The radionuclide content of each of these contributors was described in Section 4.4, above, and 
26 summarized as an effective single, consolidated volume in Table 17.7. SMC intends to establish a 
27 boundary around the restricted area such that the applicable dose limits in both the resfricted and 
28 unrestricted portions of the property are satisfied separately for each area. 

29 In describing the restricted area source terrii for input to RESRAD, the area (size) of the consolidated 
30 ^ contaminated zone paramete?(AREA) is represented by a log-uniform distribution with a minimum 
31 value of 18,228 m^ and a maximum value of28,767 m .̂ The minimum size is equal to the footprint 
32 of the proposed engineered barrier. The maximuin value represents the area cunently occupied by 
33 the Storiage Yard. The use of theTog-uniform distribution provides a realistic, yet conservative, 
34 description of the lateral variability in the size of the source term in that it assigns the most likely 
35 size (28,767 m )̂ as the miriimum size. Vertically, the radiologically-significant material is assumed 
36 to be located beneath the cover. . 
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1 The thickness of the contaminated zone parameter (THICKO) is represented by a triangular 
2 distribution, with the cenfral tendency (CT) value conservatively set to a thickness of nine (9) feet. 
3 The thickness of the engineered barrier has a cenfral tendency value of four (4) feet. 

4 As described in Chapter 4, the radionuclide composition of the materials to be consolidated is 
5 defined by both measured isotopic ratios in samples collected from within the contaminated volume 
6 and by historical knowledge of the origin of the radioactivity found within the volume. The 
7 relatively longer-lived progeny of ̂ ^̂ Th and ̂ *̂U are assumed to be in secular equilibrium with their 
8 parent. This assumption is not only conservative but it is supported by the results of analytical 
9 measurements. Therefore, the source term used as input to RESRAD includes all of the isotopes in 
10 the ̂ *̂U and ̂ ^̂ Th decay series with half-lives longer than 180 days, and in the concenfrations shovm 
11 inTable 17.7.*̂  ' 

12 5.2.2 Srte Physical Parameters 
13 The second major conceptual component of a dose assessment is the physical absfraction of the site, 
14 which must capture and express the important physical, hydraulic, and geological conditions at the 
15 site. It is also used to place the source term in the context of the environment and systems that 
16 sunound it.̂ ° 

17 5.2.2.1 Values Used to Describe the Unrestricted Area 
18 The RESRAD computer model uses information about the physical characteristics of the site to 
19 estimate the potential inigration of radionuclides and the ultimate distribution of the radioactive 
20 materials in the pathways for exposure of the receptor (in this case, an "industrial worker") over the 
21 course of 1,000 years. For the unrestricted area, the three layers defined in Section 5.2.2.2 were used 
22 as input to the RESRAD model. For the "contaminated zone", it was assumed that the radioactivity 
23 is present in the top 6 inches (0.15 meters) of the surface and no cover was applied to liinit direct 
24 contact with the radioactivity. Thus, the surface soil is the contaminated zone and the surface soil 
25 erosion rate is captured in the RESRAD model as the contaminated zone erosion rate (VCZ). 

26 In recognition of the relatively flat topographic features present at the site, the general meteorological 
27 signatiire for the area, and the non-invasive nature of the future use scenarios, all ofwhich argue for 
28 lower than average soil erosion potentials, the contaminated zone erosion rate was conservatively 
29 modeled with a deterministic value of 0.001 m/yr ( I in/1,000 years), equivalent to the RESRAD 
30 default value.̂ ' Annual dose estimates are not particularly sensitive to this parameter since the peak 

Isotopes with half-lives shorter than 180 days are assumed to be in equilibrium with their first parent with a half-life 
gieatei than 180 days and a re accouiited for in dose calculations thiough the use of "paient+D" dose conveision factois. 

The physical, hydraulic, and geologic conditions must be described and input into RESRAD. RESRAD is not a 
comprehensive model forthe fate and tiansport of gioundwatei and suiface watei. It does, howevei. model the vertical 
migiation df radiological contaminants from the suiface oi neai surface soils to ground watei souices of drinking watei 
and surface watei bodies foi the puipose of calculating the potential exposure to human leceptois who may use such 
watei. 
" This may not be tiue as described foi the excavation scenario, where some of the radioactive materials could be 
exposed. 
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1 annual dose occurs in the first year after deposition, and decreases each year thereafter, regardless 
2 of the surface soil erosion rate used. The other layers, the unsaturated zone and the saturated zone 
3 exhibited the same characteristics as those described in the restricted area. The input parameters 
4 used for the umestricted area physical characteristics are described in 5.7. 

5 5.2.2.2 Values Used to Describe the Restricted Area 
6 Conceptually, the restricted area at the Newfield site after decommissioning is complete will be 
7 composed of four "layers", all of which are important to the dose modeling objective. These are: 

8 > • Engineered Barrier Layer - a thick layer of unimpacted native soil, a geomembrane 
9 liner, topsoil and vegetation brought onto the site to form a cap over the 
10 ; contaminated zone and underiying waste layer;̂ ^ 

11 • Contaminated Zone Layer-a layer generally lyingjust beneath the engineered barrier 
12 in which radionuclide-bearing materials are consolidated; 

• Undisturbed Surface Layer - a relatively thick, dense, undisturbed native deposit of 
14 gravel/sands of the Bridgeton Fonriation (thickness ranging from 8 to 10 feet), 
15 underlain by the fine-to coarse-grained sands of the Cohansey Sand; arid i 

Saturated Zone Layer - the saturated Cohansey Sand to the depth of the confining 
Kirkwood formation (i.e., 120 feet or more). " 

18 The various parameters describing the composition in each "layer" are defined within RESRAD with 
19 probabilistic variables included in order to account for the variability and uncertainty inherent in 

# 20 hydrogeological features. The parameters defining each layer used as input to the code are described 
21 in detail in the subsections that follow. ^ 

22 5.2.2.2.1 Engineered Barrier Layer 
23 The engineered barrier overlies the radionuclide-bearing consolidated material. It is comprised of 
24 soil and geomembrane membrane cap made of native materials brought onto the site and installed. 
25 The thickness of the engineered barrier is one (I) meter. A triangular distribution with a cenfral 
26 tendency value of one meter and a minimum and maximum of 0.9 and 1.2 meters, respectively, are 
27 used to represent the thickness of this layer in the RESRAD model. 

( • • , / ' , , , ' " 
0 28 The engineered barrier incorporates a geomembrane to minimize the infiltration of water from 

29 precipitation. Additional information on the characteristics and longevity of the geomembrane is 
30 provided in Sections 5.43.2 and 8.3.3. The soil density of the cover is assumed to be equivalent to 
31 tat of native soil in the regipn (1.3 g/cm^). When modeling the subsurface-soil source term in 
32 RESRAD, this layer is identified as the "cover layer" since it overlies the contamination zone. Cover 

^ 33 degradation is accounted for in RESRAD by a surface soil erosion rate piarameter(VCV). Thevalue 

The engineered bairiei includes a geomembrane to divert suiface water. 
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1 used as input to the code, 0.5 feet (0.15 meters) over a 1,000-year period, as derived using fhe 
2 Revised Universal Soil Loss Equation computer program, version 2 (RUSLE 2), the MPV method 
3 (as reconimended in NUREG-1623) and conservative input parameters.̂ ^ Appendix 19.3 contains 
4 the findings of these analyses. 

5 5.2.2.2.2 Contaminated Zone Layer 
6 Residual radioactivity in the form pf fenocolumbium slag, baghouse dust, soil and contaminated 
7 building mbble will be consolidated within a portion of the existing Storage Yard and then capped 
8 with the engineered barrier described previously. The contaminated zone will consist of 65,800 
9 cubic meters of material, with a mean density of 2.8 g/cm^ and a hydraulic conductivity of 2,000 
10 meters per year.''' 

11 Information regarding the partition coefficients (K^ is provided in Section 5.4.3 of this Chapter and 
12 5.24. Testing indicates that the radionuclides are tightiy bound in the slag matrix and do not leach 
13 into water. -

14 The contaminated zone and the engineered barrier are constmcted in the shape of a chevron with 
15 slopes of approximately 3:1. The volume of both is approximately 76,870 m^ As described in 
16 Section 5.2.1.2 of this report, the use of a log-uniform distribution provides a realistic, yet 
17 conservative, description of the lateral variability in the size of the contaminated zone in that it 
18 assigns the most likely size (18,228 m )̂ as the minimum size and allows for the possibility (albeit 
19 with lower probabihty of occurrence) of larger sizes up to the entire area cunently covered by the 
20 . Storage Yard. 

21 5.2.2.2.3 Undisturbed Surface Layer 
22 The third layer is the undisturbed native deposits of gravel/sand layer of the Bridgeton Formation, 
23 underlain by coarse-grained sands of fhe Cohansey Sand. There is little to a frace of silt found in the 
24 Cohansey Sand. This layer is estimated to range in thickness between 8 and 10 feet (2.5 to 3.1 
25 meters) with a nominal or typical thickness of approximately 8 ft.(2.5 meter). 

26 RESRAD identifies this layer as the "unsaturated layer" when modeling the source term. The 
27 thickness of this zone is bounded with a triangular distribution, having a cenfral tendency value of 
28 2.5 meter bounded and a maximum of 3.1 meters. Measured soil density is 1.3 g/cm^ and measured 
29 hydraulic conductivity is 0.017 m/yr. The radionuclide distribution coefficients described in Section 
30 5.4.3.3 were used for all isotopes.'̂  

TRC Environmental Coiporation, Estimated Soil Loss from Soil Cap, Pioject Numbei 26770-0000, Januaiy, 2005. 
Table 17.1 provides a physical inventory of the materials to be consolidated in the restricted area. 
Beigei, C. (lEM), written communication to D. R. Smith (SMC), Radionuclide Leachability from Newfield Slag, 

Septembei 16, 2005. 
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1 5.2.2.2.4 Saturated Zone Layer 
2 The lower-most (deepest) layer is described as the deep aquifer layer. The geology beneath the 
3 Storage Yard is characterized by brown sand and gravel representative of the Bridgeton Formation 
4 that extends in depth to 8.5 meters (28 feet) (well SC-12D) below the ground surface.'̂  The 
5 Cohansey Sand lies beneath the Bridgeton Formation and is composed of coarse sands and little to 
6 frace silt in the upper 12 meters (40 feet), and generally finer sand and some silt, with some clay and 
7 silt stringers in the lower 18 to 24 meters (60 to 80 feet). As described in Section 5.3 of this report, 
8 groundwater is not potable. 

9 , 5.3 Exposure Scenarios 
10 In order to demonsfrate compliance with aptplicable requirements for both the restricted and 
11 unresfricted portions ofthe SMC site, and to ensure a realistic conelation between radiation dose and 
12 residual radioactivity, it is critical that the model porfrayed in the RESRAD code be sufficiently 
13 representative of actual (site-specific) cases. To determine the setup of the RESRAD code, SMC 
14 first envisioned and then characterized the most realistic exposure scenarios applicable to future 
15 (post-decommissioning) receptors. 

16 A number of physical and demographic properties pertinent to the site contribute to the conceptiori 
17 of plausible and realistic conditions under which an individual might be exposed. In addition, the 

fiiture use of the property as described in Chapter 3, above, was also taken into account. For the 
foreseeable fiiture (IOO years), the following is deemed reasonably likely for tiie SMC property:. 

The property will retain industrial (light industry) zoning. 

21 • Residential encroachment up to the property boundary is possible but not likely 
22 because of the restrictions established by the requireinents of the LTC license held 
23 by the property ovraer, and anticipated land use factors.'̂  
24 • , , ' 

25 • Farming encroachment up to the property boundary is not likely due anticipated land 
26 use, factors in areas that border the deed-noticed SMC property. 

27 • The property will remain intact (i.e.,. will not be subdivided), such that the 
281 "releasable" portion of the property will remain associated with the restricted area.'* 

"Remedial Investigation Technical Report", TRC Environmenta] Consultants, Inc., 1992; Draft Final Feasibility Smdy 
Report, TRC Environmental Corporation, April 1995. 

SMC is committed to documenting the restrictions established in the LTC license in the form of a legal document 
recognized by and recorded with Gloucester County. Because the restrictions will be in effect foi a substantial time 
period, SMC intends to have a recoided deed notice that addiessees site use restrictions. SMC recognizes that the LTC 
will include a license condition that requires the maintenance of the deed notice in the recoided land lecoids. This will 
piovide a layering of piotection and piovide notice of the status of the site on any legal issues involving the property. 

Although this was a recommendation ofthe USNRC (Kalhnan, KL(USNRC),. lettei to D. Smith (SMC), "Nucleai 
Regulatoiy Cominission Staff Guidance foi a Long Teim Control Possession Only license at the Shieldalloy 
Metallurgical Corporation Site in Newfield, New Jersey", May, 15, 2004), as described in Chaptei 16, this 
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1 • All confrols specified in Chapter 16 ofthis Plan will be implemented as part ofthe 
2 LTC license issued to SMC, and those confrols will remain in force in perpetiuty. 

3 • Ifregulatory confrol fails, it is reasonable to assume that the physical confrols do not 
4 fail instantly and completely. Instead, i f engineered barrier maintenance should 
5 cease, the engineered barrier will not disappear instantaneously, but will erode over 

time.^ 

7 • Excavating the residual radioactivity from beneath the engineered banier is 
8 considered highly unlikely because the erigineered barrier will camouflage its 
9 contents, there is no economic value in the materials, and the physical form of the 
10 c majority of the residual radioactivity (large, vitrified and inegularly-shaped rocks) 
11 is unappealing. 

12 • Excavating some or all of the engineered banier as a source of fill, thus partially 
13 exposing the residual radioactivity therein, is not likely due to the relative difficulty 
14 of scavenging fill from a sloped surface as compared to a nearby flat surface. 

15 • The presence of the institutional controls at the site for a reasonable period of time 
16 after decoinmissioning is complete would create a natural separation that would not 
17 be conducive to constmction in close proximity to the engineered barrier even i f 
18 confrols should fail in the future. 

• r 

19 • The fenced perimeter of the restricted area is set such that the applicable dose limits 
20 in both the restricted and umestricted portions of the property are satisfied. 

21 • There are existing site use restrictions due to the natural resource restoration 
22 requirements applicable Ho a large portion of the Newfield site (i.e, required 
23 maintenance of tree-plariting areas), as well as potential fiature residential use 
24 restrictions due to soil contaminant levels under the CERCLA that would result in 
25 a land buffer to prevent constmction in close proximity to the engineered barrier. 
26 Also, county-sensitive area zoning. and the nearby Pinelands would also deter 
27 ^ constmction near the resfricted area. 

28 With these parameters in mind, the following subsections describe the most realistic (likely) post-
29 decommissioning exposure scenarios assuming all confrols remain in place. They-also describe the 
30 scenarios in the unlikely event that all confrols fail. The majority of these scenarios are consistent 

decommissioning plan does not make such a commitment. 
The USNRC separates instimtional coiitrols from engineered contiols. Therefore, institutional controls are assumed 

to fail instantly, along with any maintenance, but engineered contiols would degiade ovei time without monitoring and 
maintenance. 
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1 with USNRC reconimendations to rely upon parameters that are cpnservative yet realistic to 
2 conditions at the site.'°° Others are unlikely but are evaluated as a result of regulatory or public 
3 input. , -

4 5 3.1 Exposure Scenarios For the Unrestricted Portion of the Site 
5 For dose modeling the unrestricted portion of the Newfield site, the following key assumptions were 
6 made: -

7 ,- • The critical grbup is a,n industrial worker who works eight (8) hours per day on the 
8 site and does not ingest meat and nulk from livestock raised bn the site, as specified 
9 in tiie manual for RESRAD;"" 

-10 • -Municipal water is used for driiiking and irrigation purposes; 

^ - ' • { ' 

11 •. Radioactive materials have been remediated to concenfrations below the DCGLs 
12 established in this section; 

• No water or food grovm from the site is consumed; 

A hypothetical industrial worker works at the SMC site after the decoinmissioning 
is complete and the engineered barrier is in place; 

16 • Workers leave the site after their wbrk shift is completed each day and do riot work 
17 on the weekends. 

18 5.3.1.1 Industrial Worker 
19 The calculation of dose potential Using the scenario of an industrial worker is reasonable. The site 
20 has access restrictions (i.e., fences, placarding) cunently in place which discourages frespassers. It 
21 is anticipated that these access restrictions will remain in place over the near term. Industrial use of 
22 the SMC property is a reasonable and likely land use scenario, given the site characteristics. Portions 
23 of the site underlain by upland soil may be suitable for light industry, as evidenced by existing light 
24 industrial land use at properties abutting the SMC site. Therefore, this scenario was used tb 
25 establish the DCGLs for residual radioactivity in the umestricted area. ' 

26 Description of the Critical Group 
27 ^ SMC anticipates that industrial operations will be located on the property adjacent to the fenced 
28 Storage Yard. Industrial workers will visit the site to work each day; at no time will any workers' 
29 enter the restricted portion of the property. For purposes of conservatism, it is assumed that the 

U.S. Nuclear Regulatory Commission. Results of the License Termination Rule Analysis, SECY-03-0069, May 2, 
2003. ' . • ' - " • ' -

Yu, C, Zielen, A.J, et al. User's Manual for RESRAD Version 6, Table 2.2, ANL/EAD-4, Argonne National 
Laboratory, Argonne, Illinois, July, 2001. 
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1 industrial worker will work immediately adj acent to the Storage Yard even though it is not likely that 
2 the industrial operations will be located close to a fence. It is also assumed that the industrial worker 
3 will work at the indusfrial site five (5) days per week for fifty (50) weeks per year. It is assumed that 
4 the work day will last for eight (8) hours, with a fraction of that time spent outdoors. 

5 Pathwavs included in the Indusfrial Worker Scenario ^ 
6 RESRAD identifies the potential pathways for exposure to the critical group. Three (3) pathways 
7 are used for the industrial worker scenario, including: 

8 • direct radiation exposure; ' 

9 • \ particulate inhalation; and 

10 • direct ingestion of soil. 

11 Table 17.4.10 lists the pathways that have been retained for the analysis and provides an explanation 

12 for those pathways that were not retained. The RESRAD User Manual supports the position that an 
13 industrial worker is not likely to drink groundwater.'"^ Instead, he/she would drink water supplied 
14 to the site by the local drinking water service. Consequently, the groundwater pathway in RESRAD 
15 disabled for this analysis because a public water supply is available to, industrial workers at the 
16 Newfield site. 

17 Table 17.3.2 describes the specific parameters that were used in the RESRAD model for the 
18 industrial worker (basis for the DCGL calculation).'"^ Table 17.3.1 describes the parameters used 
19 in the RESRAD model to depict the physical parameters of the residual radioactivity in the surface 
20 soil after decommissioning is complete; these parameters are common to each of the restricted area 
21 scenarios analyzed herein. 

22 Description of the Parameters Used in the Analvsis 
23 It is assumed that the industrial worker spends 69% of his time indoors, and 31% ofthe time 
24 outdoors.'"^ The outdoor fraction, 0.07, is derived by dividing the 2,000 hours per year by the total 
25 number of hours in a year, 8,760 hours. These time fractions, as well as the extemal gamma 
26 shielding factor, are more sensitive parameters in this industrial worker scenario. 

27' The inhalation rate for the industrial worker is assumed to be a short term exposure for adult males 
,28 averaging 8,400 cubic meters per year. The industrial worker does not enter the fenced restricted 
29 area, but does ingest soil from incidental contai:t with the surface soil in the umestricted area. The 

'"̂  Argonne National Laboratoiy. User's Manual for RESRAD Version 6, Section 2.4.2, ANL/EAD^, July, 2001. 
'"̂  A more comprehensive list of the input parameters used in the execution of the RESRAD dose modeling code to 
evaluate the potential fiitoie radiation dose foi each scenario is provided in the RESRAD summaiy reports (see Appendix 
19.5). 
""̂  U.S. Nucleai Regulatoiy Commission, Development of Probabilistic RESRAD 6.0 and RESRAD-Build 3.0 Computer 
Co<fe5, NUREG/CR-6697, Appendix C, Table 7.6-3, Novembei, 2000. 
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industrial worker does nbt eat any animals or vegetables from the site, and does not drink any surface 
(• 2 water or ground water. 105 

3 5.3.1.2 Occasional Trespasser 
Description of tiie Critical Group 

5 The umestricted portiori of the site will be fenced and signs will be posted that prohibit frespassers 
6 from entering the property. SMC will maintain these confrols for the foreseeable future, thus the 

likelihood that a frespasser will enter the property is remote! However, since there are no provisions 
8 for round-the-clock security, it is possible (although not necessarily reasonable) to assume that a 
9 frespasser might be present on the unrestricted portion of the property for an average of four hours 
10 per day for a nominal 12 days per year, for a total of 48 hours in a year.'"^ 

11 Pathvyavs included in the Trespasser Scenario . 
12 RESRAD identifies the potential pathways for exposure to the critical group. Three (3) pathways 

13 are used for the frespasser scenario, including: 

14 • direct radiation exposure; 

particulate inhalation; and-

16 * ' direct ingestion. 

17 The other pathways are inapplicable and are disabled for the purpose of the RESRAD model. Table 
18 17.4.1 identifies the pathways that have been retained for the analysis and provides ari explanation 
19 for those pathways that were not retained. Table 17.3.3 describes the specific parameters that were 
20 used in the RESRAD model, showing the parameters specifically used in the model for the 
21 frespasser:'"^ Table 17.3.1 describes the parameters used in the RESRAD model that depict the 
22 physical parameters of the imrestricted area. 

23 Description of the Parameters Used in the Analvsis 
24 It is assumed that the frespasser does not spend anytime indoors. The outdoor fraction, 0.005, is 
25 derived by dividing the 48 hours per year by the total number of hours in a year, 8,760 hours. The 
26 inhalation rate for the frespasser is assumed to be a short term exposure for adult males averaging 
27 8,400 cubic meters per year.'°* It is also assumed that the frespasser ingests soil as a result of 

'"̂  Drinking water is provided by, a publicly-owned water system where there is testing for compliance with drinking 
water standards for radionuclides, and there are no surface water sources or groimd water wells inside of the Storage 
Yard. . : ' 

U. S. Environmental Protection Agency,, "Exposure Factois Handbook Volume III - Activity Factois", Table 15-86 
EPA/600/P-95/002FC, August, 1997,. , , - -

A comprehensive list of the input parameteis used in the execution of the RESRAD dose modeling code to evaluate 
the potential fiimre radiation dose foi each scenario is provided in the RESRAD isummaiy reports (See Appendix 19.5). 

U. S. Environmental Piotection Agency, "Exposuie Factois Handbook Volume I - General Factois", EPA/600/P-
95/001, August, 1997. 
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1 incidental contact with tiie soil in the unrestricted area. The frespasser does not eat any animals or 
2 vegetables from the umestricted area and does not drink any surface water or ground water. The 
3 engineered barrier in the restricted portion of the property does not erode, thus the restricted area 
4 does not offer an exposure source. 

5 5.3.2 Exposure Scenarios Involving the Restricted Portion of the Property 
6 Once decommissioning is complete, SMC will be issued a LTC license from the USNRC. The 
7 conditions of fhis license will include a variety of institutional confrols as described in Chapter 16, 
8 all of which are designed to minimize exposures of population groups. 

9 ̂  Under these conditions, the reasonably foreseeable limiting exposure scenario for inany years into 
10 the future would be industrial workers who work on the unrestricted portion of the property, and a 
11 maintenance worker who is requfred to periodically fraverse the engineered barrier for its inspection 
12 and repair (as necessary).'"' In addition, an occasional tiespasser may climb the fence and fraverse 
13 the restricted area for brief periods of time. All other scenarios are considered to be unlikely. 

14 5.3.2.1 Maintenance Worker 
15 Description of the Critical Group 
16 A maintenance worker in the employ of SMC will inspect and maintain the engineered barrier that 
17 is installed over cbnsolidated residual radioactivity. The maintenance worker will inspect the barrier 
18 by walking or driving over its surface."" It is assumed that the maintenance worker will inspect the 
19 entire surface and repair any evidence of erosion or intmsion in the barrier. 

20 It is reasonable to assume that the inspection and maintenance will require no more than eight (8) 
21 days per year (8 hours per day) or no more than 64 hours per year since the engineered barrier will 
22 be installed in a manner that minimizes erosion and enhances the growth of vegetation on its surface. 
23 In reality, the inspection and maintenance of the engineered barrier should require a considerably 
24 shorter duration, piarticularly when the vegetation on the surface of the engineered barrier takes hold. 
25 From SMC's experience at its Cambridge, Ohio site, cap inspection and maintenance has been on-
26 going for many years for footprint that is significantly larger than the one proposed for the Newfield 
27 site. The more realistic annual average inspection and maintenance duration is one (1) day per 

The use of realistic exposure scenarios, rather than those that are unduly conservative, was approved by the 
Commission in a November 17, 2003 memorandum from A. L. Vietti-Cook to W. D. Traveis, "Staff Requnements -
SECY-03-069 - Results of the License Termination Rule Analysis". In that memorandum it states in part that "The 
Commission has approved the staffs recommendation foi use of realistic exposuie scenarios as described in attachment 
6"., 

Mechanical equipment will be limited on the surface of the cover. Mechanized equipment such as a "four wheel 
ATV" 01 light tracked equipment may be used. Heavy equipment that may cause damage to the covei and/oi the 
vegetation will be specifically .prohibited. 
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month for two (2) hours or 24 hours per year."' '"^ Once established, the inspection and maintenance 
2 efforts are likely tb be minimal. , -

3 Pathwavs included in the Maintenance Worker Scenario 

4 RESRAD identifies the following potential pathways for the maintenance worker scenario: 

5 • direct radiation exposure; 

6 • particulate inhalation; and 

7 • direct ingestion. 

8 The other pathways are inapplicable and are disabled for thepurpose of the RESRAD model. Table 
9 17.4.4 identifies the pathways that have been retained for the analysis and provides an explanation 
10 for those pathways that were not retained. Table 17.3.6 lists the parameters specifically used in the 
11 model for the maintenance worker."^ The tables are: organized such that key parameters common 
12 to the'assessment of both the surface and subsurface soif source terms are presented first. 
13 • Subsequent tables present key parameters that are unique to the source term. Table 17.3.7 also 
14, describes the parameters used in the RESRAD model that depict the physical parameters of the 

cover, slag and the undisturbed layer conditions; these parameters are common to each of the 
scenarios used in restricted area of this chapter. 

17 The exposure pathway for potential exposure to radon gas was eliminated for all potential outdoor 
18 exposure scenarios. The USNRC documented their concunence with this approach in the Statement 
19 of Consideration for the License Tennination Rule:"'' 

20 'Following the approach taken in the proposed rule, this'final rule includes 
21 radiological criteria for residual radioactivity that is distinguishable from 
22 background. Because of natural transport of radon gas in outdoor areas due to 

23 diffusion and air currents, doses from exposure to radon in outside areas due to 
24 radium in the soil are negligible... Therefore, in implementing the final "rule, 
25 licensees will not be expected to demonstrate that radon from licensed activities is 
26 indistinguishable from background on a site-specific basis..." 

I l l See the SMC-Cambridge Radiation Protection Progiam Plan, RSP-001, foi specifications on the routine maintenance 
and inspection activities foi the West Pile. 

To ensure an element of conservatism in oui analysis, the duration was aibitiarily elevated to 64 houis pei year 
' " A comprehensive list of the input paiameteis used in the execution of the RESRAD dose modeling code to evaluate 
the potential fiiture radiatiori dose foi each scenario is provided in the RESRAD summaiy reports (see Appendix 19.5). 
' U . S . Nucleai Regulatoiy Commission, Radiological Criteria for License Termination, Federal Registei, Volume 62, 
Numbei 139, July 21,1997. 
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1 Description of the Parameters Used in the Analvsis 
2 It is assumed that the maintenance worker does not spend anytime indoors. The outdoor fraction, 
3 0.007, is derived by dividing the 64 hours per year by the total number of hours in a year, 8,760 
4 hours. The inhalation rate for the maintenance worker is assumed to be a short term exposure for 
5 adult males averaging 8,400 cubic meters per year."^ For the purposes of sensitivity analysis, the 
6 inhalation rate was assumed to range from 4,380 mVyr to 13,100 mVyr. It is also assumed that the 
7 maintenance worker ingests soil from the engineered barrier as a result of incidental contact."^ The 
8 maintenance worker does not eat any animals or vegetables from the residual radioactivity and does 
9 not drink any surface water or ground water. 

10 5.3.2.2 Industrial Worker 
11 Description of the Critical Group 
12 SMC anticipates that industrial operations will be located on the property adjacent to the fenced 
13 restricted area. Industrial workers will go to work each day, but at no time will any workers enter 
14 the fenced area or walk on the engineered barrier. Although this places the critical group in the 
15 unrestricted portion of the property, it is assumed that the industrial worker will work immediately 
ie" adjacent to the restricted area even though it is not likely that his day-to-day work take place to close. 
17 to a fenceline. However, his presumed presence at this location means he could be impacted by the 
18 presence ofthe consolidated material nearby. It is also assumed that the industrial worker will work 
19 five (5) days per week for fifty (50) weeks per year, and that the work day will last for eight (8) 
20 hours, with a fraction of that time spent outdoors. 

21 Pathwavs Included in the Industrial Worker Scenario 

22 RESRAD identifies the following potential pathways for the industrial worker scenario: 

23 • direct radiation exposure; and , 

24 ' • particulate inhalation. 

25 Table 17.4.5 lists the pathways that have been retained for the analysis and provides an explanation 

26 for those that were not. The RESRAD User Manual supports the position that an industrial worker 
27 is not likely to drink groundwater."^ Instead, he/she would drink water supplied to the site by the 
28 local drinking water supply. Consequently, the groundwater pathway in RESRAD disabled for this 
29 analysis because a public water supply is indeed available to industrial workers at the Newfield site. 

U.S. Enviromnental Protection Agency, Exposure Factors Handbook,̂  Volume J, General Factors, EPA/600/P-
95/001, August, 1997. 
' " Soil ingestion of 36.5 grams per year is a default parameter provided by RESRAD. It is assumed to be conseivative 
in light of the fact that a maintenance woikei is not likely to eat plants noi spend much time at all in the vicinity of the 
stoiage yaid. 

Aigoime National Laboratoiy, User's Manual for RESRAD Version 6, Section 2.4.2, ANL/EAD-4, July, 200L 
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1 Table 17.3.8 describes the specific parameters that were used inthe RESRAD model; fhis table lists 
2 the parameters specifically used in the model for fhe industrial worker."* Table 17.3.7 describes the 
3 parameters used in the RESRAD model that depict the physical parameters of the restricted area. 
4 These parameters are common to each of the scenarios used in this chapter. 

5 Description of the Parameters Used in the Analysis ' 
6 It is assumed that the industrial worker spends 69% of his time indoors and 31% of the time 

outdoors."' The outdoor fraction, 0.07, is derived by dividing the 2,000 hours pef̂ year by the total 
number of hours in a year, 8,760 hours. These time fractions, as well as the extemal gamma 
shielding factor, are more sensitive parameters in this industrial worker scenario. The inhalation rate 

10 for the industrial worker is assumed to be a short term exposure for adult males averaging 8,400 
11 cubic meters per year. \ 

12 The industrial worker does not enter the restricted area and does not ingest soil from the restricted 
13 area. In addition, the industrial worker does not eat ariy animals or vegetables from the restricted 
14 area or drink any surface water or ground water.'̂ ^ 

15 The industrial worker is exposed to the source term from the restricted area as well as the residual 
-16 radioactivity in the umestiicted area. For the purposes of this analysis, the contribution from the 

restricted area to the industrial worker is assumed to be less than 1% of the total effective dose; the 
18 dose resultirig from the residual radioactivity (e.g, DCGL) in the unresfricted area is assumed to be 
19 99% of the total effective dose. , 

5.3.2.3 Occasional Trespasser 
21 Description of the Critical Group 
22 I The Newfield site is fenced and signs are be posted that prohibit frespassers from entering the 
23 property. SMC will maintain these conditions at the site in its entirety, and for the fenced restricted 
24 area. The likelihood that a frespasser win enter the property when the institutional confrols are in 
25 place is remote. However, there w i l l not be provision for round-the-clock security at the site, thus 
26 it is possible that a frespasser might be present in fhe restricted area for short durations. The 
27 assumption is that those durations will not exceed one (I) hour per day for a nominal 12 days per 
28 year, for a total of 12 hours in a year.'̂ ' 

A comprehensive list of the input parameters used in the execution of the RESRAD dose modeling code to evaluate 
the potential fiature radiation dose foi each scenario is provided in the RESRAD summaiy reports (see Appendix 19.5). 

U.S. Nuclear Regulatory Comrtnision, Development of Probabilistic RESRAD 6.0 and RESRAD-Build 3.0 Computer 
Codes, NUREG/CR-6697, Appendix C, Table 7.6-3, Novembei, 2000. 

Drinking water is provided by a publicly-owned watei system where there is testing foi compliance with drinking 
watei standaids foi radionuclides, and there are no surface watei souices oi giound watei wells inside of the restricted 
area. Furthermore, the cover does not erode w ĥile instimtional controls are in place and the engineered bairiei is being 
maintained. ' ' 
™ U. S. Environmental Protection Agency,, "Exposuie Factois Handbook Volume III - Activity Factois", Table 15-86 
EPA/600/P-95/002FC, August, 1997,'. / " 

TRC 
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1 Pathways included in the Trespasser Scena:rio 

2 RESRAD identifies the following potential pathways for the frespasser scenario: 

3 • direct radiation exposure; 

4 • particulate inhalation; and 

5 • , direct ingestion. ; 

6 The other pathways are inapplicable and are disabled for the purpose of the RESRAD model. Table 

7 17.4.6 identifies the pathways that have been retained and provides an explanation for those 
8 pathways that were not retained. Table 17.3.9 describes the specific parameters that were used in 
9 the RESRAD model specifically for the frespasser scenario.'̂ ^ Table 17.3.7 describes the parameters 
10 used to depict the physical parameters of the cover, slag and the undisturbed surface conditions; 
11 these parameters are common to each of the scenarios used in this chapter. 
12 Description of the Parameters Used in the Analysis 
13 The outdoor fraction, 0.001, is derived by dividing the 12 hours per year by the total number of hours 
,14 in a year, 8,760 hours. The inhalation rate for the frespasser is assumed to be a short term exposure 
15 for adult males with respiratory rates averaging 8,400 cubic meters per year.'̂ ^ It is also assumed 
16 that the frespasser ingests soil from the engineered banier as a result of incidental contact. The 
17 trespasser does not eat any animals or vegetables from the restricted area and does not drink any 
18 surface water or ground water. The engineered barrier does not erode while institutional controls 
19 are in place. 

20 5.3.3 Exposure Scenario Involving the Restricted Portion of the Site (Controls Fail) 
21 In the event that all institutional controls fail, it is unreasonable to assume anyone could access the 
22 engineered barrier, although taking up residence on it is unlikely because its shape/form would not 
23 be conducive to building constmction. The engineered barrier is shaped like a chevron and exhibits 
24 side slopes that are too steep for constraction. On the top surface, there is insufficient area to build 
25 a house or install footers for a building foundation. It is equally umeasonable to assume that tmck 
26 farming or small-scale agriculture would be conducted directly on top or on the sides of the 
27 engineered barrier, again because of its configuration and because flat surfaces are readily available 
28 in the immediate proximity. 

29 The potential for intmders to excavate the slag was evaluated and rej ected by tiie USNRC during its 
30 evaluation of the decommissioning plan prepared for SMC's Cambridge, Ohio facihty (with similar 

'̂ ^ A comprehensive list of the inpuj parameteis used in the execution of the RESRAD dose modeling code to evaluate 
the potential fiiture radiation dose foi each scenario is provided in the RESRAD summaiy reports (see Appendix 19.5). 
'̂ ^ U. S. Environmental Protection Agency, "Exposure Factors Handbook Volume I - General Factors", EPA/600/P-
95/001, August, 1997. 

me 
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radiological constitue;nts and a similar deconimissionirig altemative) iri 1996. The USNRC 
2 concluded in the Draft Environmental Impact Statement for that action as follows: 

3 "The staff believes, however, that the combined likelihood of the institutional 
4 controls failing and a member of the public obtaining slag from the stabilized piles 
5 is remote. Assuming that the access controls failed, and in order for an off-site 
6 . residential Use scenario to be occur, a member of the public would have to dig 
7 ' through the caps that will be on the piles .to obtain the slag. 'While this might be 
8 possible ifthe material had some significant value andwas known to be beneath the 
9 cover by a member/of the public, this is or will not be the case. The slag is similar 
10 to other readily available and inexpensive sources offill materials, such as limestone 
11 so it is unlikely that an individual would dig into the slag piles to obtain materials 
12 _ which are otherwise easily obtained. Also, if a member of the public knew that the 
13 slag was buried in the piles, he would also likely know that the material was 
14 radioactive and would therefore not use it." 

16 Like the limestone mining in Ohio, the principle mineral resource in New Jersey is sand and gravel 
17 , 'mining. Therefore, anyone seeking sand or gravel will pursue easier to-process sources than the 

engineered barrier with its relatively large, impervious igneous slag. 

SMC also considered the likelihood of an uitmder successfiilly excavating the slag and removing 
20 it from the engineered barrier, and rejected it. The particle size of the slag cunently in the storage 
21 '̂ yard is very large (i.e., dimensions on the order of square feet father than square inches); it would 
22 take a significant effort to excavate it and crash it down to sizes that would be more useful for fill 
23 or road bed. And it is not reasonable to assume anyone would pursue the use of slag as a source of 
24 fill when other sources of fill that are cheaper to obtain are available. The baghouse dust, on the 
25 other hand, does haye a smaller particie size, but it will be used to fill void spaces between the large 
26 pieces of slag prior to installing the engineered barrier. As such, its retrieval would not be cost-
27 effective in light of the ready availability of similar materials elsewhere. 

28 The only ' exposure scenarios considered applicable in the unlikely event tiie institutiorial confrols 
29 ' fail for the restricted area are for: ( I ) a recreational hunter that would hunt game on the engineered 
30 barrier, (2) a family that may liVe near the engineered barrier, (3) a frespasser that may fraverse the 
31 engineered barrier where some of the cover has been excavated thus partially exposing the contents, 
32 and(4)anindustriaIworkerthatmay work at a manufacturing facility elsewhere on the property that 
33 is in proximity to the restricted area. '̂ ^ There was regulatory and public interest in the dose potential 

U.S. Nuclear Regulatory Commission, Draft Environmental Impact Statement, Decommissioning of the Shieldalloy 
Metallurgical Corporation,- Cambridge, Ohio, Facility, NUREG-1543, July, 1996. 

U.S. Nuclear Regulatory Commission, Draft Environmental Impact Statement, Decommissioning of the Shieldalloy 
Metallurgical Corporation, Cambridge, Ohio, Facility, NUREG-1543, Appendix H, July, 1996. 

As described in Section 5.3, removing some or all of the engineered bairiei as a souice of fill, thus partially exposing 
the residual radioactivity therein, is not likely due to the relative difficulty of scavenging fill a sloped surface as compared 
to a neaiby flat surface. And even i f surface mining did occui. the radionuclide concentration in the excavated material 
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for the excavator scenarios, in spite of the fact that they are unlikely. Therefore, they were included 
2 in the evaluation as well. 

3 5.3.3.1 Recreational Hunter Scenario 
4 Description of the Critical Group ^ 
5 The critical exposure group for the recreational hunter scenario is described as a hypothetical 
6 subpopulation that hunts for recreation and consumes game meat culled from the restricted portion 

of the site. This hunter (as conservatively described) would spend a fraction of his available outdoor 
8 recreational time engaged in hunting and who goes to the SMC site, where the fencing around the 
9 restricted area has failed thus permitting the egress of game. Although not realistic, it is assumed 
10 he chooses the SMC site each time rather than visiting other sites in search of prey. 

11 Hunting on the property is not likely, even i f institutional confrols should fail, because of the lack 
12 of shelter in which animals could hide and forage and because hunting is not allowed within 
13 Newfield borough lunits. Hunters are not likely to use such a small piece of elevated land as a 
14 source of game because of the realistically-small animal population in its vicinity. However, this 
15 scenario, albeit unlikely, was deemed somewhat more likely than others (i.e., agricultural farm 
16 family, resident family, excavator). 

17 Pathways Included in the Recreational Hunter Scenario 

18 RESRAD identifies the following potential pathways for exposure for the frespasser scenario: 

19 • direct radiation exposure; 

20 • particulate inhalation; 

21 • meat ingestion; and 
22 • direct ingestion. 

23 The other pathways are inapplicable and are disabled for the purpose of the RESRAD model. Table 
24 17.4.7 identifies the pathways that have been retained for the analysis and provides an explanation 
25 fof those pathways that were not retained. Table 17.3.10 describes the specific parameters that were 
26 used in the RESRAD model; this table lists the parameters specifically used in the model for the 
27 recreational hunter.'̂ ^ 

would be small since it is comprised of radiologically-inert soil and possibly small amounts of the baghouse dust that 
was placed below the native soils as void filler. (The baghouse dust contains less than 0.05% source material.) 
Therefore, this scenario does not present dosimetric significance.' 

A comprehensive list of the input parameters used in the execution of the RESRAD dose modeling code to evaluate 
the potential fiiture radiation dose for each scenario is provided in the RESRAD summaiy reports (see Appendix 19.5). 
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1 Description of the Parameters Used in the Analvsis 
2 The recreational hunter scenario involves relatively conservative exposure factors attributable to 
3 hunting enthusiasts who may spend a considerable amount of time hunting and whose annual diet 
4 of meat is composed of a large fraction of game culled from the site. Key parameters used to define 
5 the recreatiorial hunter exposure sceriario are presented in a series of three tables along with specific 
6 remarks explaining the values' selection. Table 17.3.7 contains common parameters describing the 
7 receptor's exposure and behavioral pattems (e.g., exposure time, inhalatiori rate, etc.) as well as 
8 common parameters describing the general and weather-related parameters relevant to the site. 

9 5.3.3.2 Suburban Resident Scenario 
10 Description of tiie Critical Group 
11 The critical exposure group for the suburban resident scenario is described as a hypothetical family 
12 that occupies a house constmcted near the restricted area.'̂ * It is assiimed that the house is located 
13 1,000 feet from the restricted area.'̂ ' The family who lives in the house uses water provided by a 
14 publicly owned water supply and does not grow food or vegetables near the engineered barrier (i.e., 
15 food is purchased at a nearby grocery store). The groundwater pathway was disabled because a 
16 suburban resident is most likely to secure water from a public water supply, which is regionally 
17 available, rather than drilling and maintaining a well. This is consistent with cunent conditions for 
18 SMC's neighbors, and is thus likely for the foreseeable fiiture. 

It is important to note that the suburban resident scenario is also .unlikely because of the lack of 
20 available space to constmct a house and parking, and because the majority of the area sunounding 
21 the Storage Yard is assigned for natural resource damage mitigation (free planting) and could only 
22 be developed for housing i f the confrols maintaining the conservation should fail. However, this 
23 scenario was nonetheless selected for the dose assessment. ~ 

24 Pathwavs Included in the Suburban Resident Scenarib ; 
25 The computer code Microshield was used to calculate the extemal exposure from the restricted area 
26 after the engineered barrier is completed because the limiting dose would be from the extemal 
27 exposure pathway. The RESRAD, code was not used because it requires the, receptor to be 
28 positioned directly on top of the engineered barrier. 

As a result of the design of the engineered bairiei, it is not feasible foi,a house to be built directly on top. The covei. 
is elevated from the gioimd surface and coveis the slag; the presence of the slag within thiee (3) feet (1 metei) from the 
surface does not allow excavation or trenching for typical construction of footeis oi utility tienches, commonly used in 
the constraction of a house. 

The distance from the restricted area to the neaiest drinking watei well and ofif-site resident is approximately 1,000 
feet. Furtheimoie, the median distance to the neaiest off-site lesident from municipal landfills around the countiy, as 
deteimined in a 1988 USEPA Office of Solid Waste suivey, is 1,400 feet (U. S. Environmental Protection Agency, 
Region 6, Multimedia Planning and Permitting Division, "RCRA Delisting Technical Support Document", Chapter 3, 
Exposuie Scenario Selection, May, 2000). In light ofthese distances, an aibitiaiybut reasonably conseivative distance 
of 1,000 feet was selected. 



SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the Newfield Facility" 

Octobei 21,2005 

Rev. 1. Page 52 

1 Description of the Parameters Used in the Analvsis 
2 The suburban resident scenario involves relatively conservative exposure factors attributable to a 
3 suburban family who live near the engineered barrier, after institutional confrols fail. Key 
4 parameters used to define the suburban family exposure scenario are presented in a series of three 
5 tables alorig with specific remarks explaining the values' selection. Table 17.4.3 contains common 
6 parameters describing the receptor's exposure and behavioral pattems (e.g., exposure time). Table 
7 17.3.5 contains parameters specific to the restricted area (i.e., geotechnical parameters and 
8 parameters describing the source term). 

9 5,3.3.3 Barrier Excavation Scenario 
10 Description of the Critical Group 
11 The critical exposure group for the cover excavation scenario, which is considered to be an unlikely 
12 scenario, is described as a hypothetical person who excavates uito the engineered barrier and exposes 
13 some ofthe slag.'^° The potential for exposure was evaluated in two phases, the immediate exposure 
14 to the intrader and the potential exposure to a family living nearby the damaged cap. 

15 Exposure to the Intmder 
16 It is assumed that an intmder climbs the fence sunounding the restricted area after institutional 
17 confrols fail. The intmder then removes a portion ofthe engineered barrier to expose the buried slag, 
18 at which point he determines there is no fiirther benefit in continuing and exits the area. While there, ^--^ 
19 the intmder is assumed to excavate one (I) square meter (Im^) of the cover, including all its layers. ( j 
20 It is assumed that the intmder uses manual excavation methods and that he is somehow able to cut 
21 or otherwise breach the geomembrane during the excavation process. The nominal footprint for the 
22 excavation (i.e., one square meter) would provide enough space for the intrader to climb down from 
23 the surface of the cover and onto the layer of exposed slag in order to confinn that further excavation 
24 would not be beneficial. 

25 The person who excavates through the barrier is assumed to spend ten (10) work days at a rate of 
25 eight(8)hoursperday, for a total ofeighty (80) hours for this task. It is assumed that one (I) square 
27 meter of the barrier is fiilly excavated, thus the intrader is exposed to a one (1) square meter surface 
28 of slag as he attempts to pulverize or chip the first boulder encountered. When the intmder is 
29 unsuccessfiil iri removing the large, heavy and unwieldy slag using manual methods, excavation 
30 discontinues. Once refiisal is reached, it is assumed that no slag is removed and that the excavated 
31 portion of the cap is not repaired. 

32 Exposure to a Nearbv Suburban Resident 
33 Following the attempted excavation, it is assumed that the barrier is not repaired or retumed to its 
34 original condition. The exposed surface of the slag is thus open to the environment and unshielded. 
35 The suburban resident family described in Section 5.3.3.2 lives within the line of sight from the 

It assumed that the cover may be excavated after instimtional controls fail and that there is no maintenance or 
inspection of the cover over time. It is assumed that the cover constraction materials have intrinsic value and may be 
used at a different location for landscaping or fill at a different location. 
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1 damaged portion of the barrier, which is assumed to be located on one of the side walls of the barrier, 
2 and is thus exposed to direct radiation for the durations described in the previous section. This 
3 J scenario is considered to be highly unlikely because of the difficulty in removing the banier material 
4 using hand excavating equipment, the likelihood that i f such a removal expeditiori did occur, the 
5 intruder woiild excavate the top rather than a side wall of the engineered barrier. 

6 Pathways Included in the Barrier Excavation Scenario ^ 
7 One pathway, direct radiation exposure, is evaluated for the intruder and the suburban resident. The 
8 slag itself is hard and difficult to chip br pulverize, thus there is no potential for ingestion or 
9 inhalation of radioactive materials. The direct radiation exposure assessed for the suburban resident 
10 under this scenario is added to the exposure potential derived in Section 5.3.3.2, above, in order to 
11 estimate the total exposure potential to this critical group. 1 

12 Description of the Parameters Used in the Analysis 
13 The computer code Microshield was used to evaluate the direct exposure potential. It is assumed 
14 that the intruder is involved in the process for 64 continuous hours. The excavation of the cover 
15 requires two (2) days and the remaining time is spent in direct contact with the exposed slag 
16 attempting to penefrate its surface. '^' These are conservative assumptions in that the intrader is not 
17 likely to stay in direct contact after a few attempts to pulverize or remove it are refused. 

5.3.3.4 Industrial Worker Scenario 
19 Description of the Critical Group , ' 
20 SMC anticipates that industrial operations will be located on the property adjacent to the restricted 
21 area. In the unlikely case that all confrols fail, this critical group would be impacted by the presence 
22 of the restricted area, either through direct exposure or by accessing the surface of the engineered 
23 barrier. 

24 For this scenario, it is assumed that industrial workers fravei to the site to work each day, that there 
25 are no confrols in place, and there are no prohibitions to entering the restricted area (i.e., workers 
26 may walk on the engineered barrier). It is assumed that the industrial worker will work immediately 
27 adjacent to the restricted area even though it is not likely that the industrial operations will be located 
28 in such close proximity to an elevated land area. It is also assumed that the industrial worker will 
29 work at the site five (5) days per week for fifty (50) weeks per year, and that the work day will last 
30 for eight (8) hours per day. 

31 Pathwavs included in the Industria:I Worker Scenario 
32 RESRAD identifies the potential pathways for exposure to the critical group. Three (3) pathways 
33 are used for the industrial worker scenario, including: 

34 •. direct radiation exposure; 

131 The intradei spends 8 days, 8 houis pei day, to excavate the slag. 
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1 • direct ingestion; and 

2 • particulate inhalation. 

3 Table 17.4.9 identifies fhe pathways that have been retained for the analysis and provides 

4 explanation for those pathways that were not retained. The other pathways are inapplicable and are 
5 disabled for the purpose of the RESRAD model. Table 17.3.12 describes the specific parameters 
6 that were used in the RESRAD model; this table lists the parameters specifically used in the model 
7 for the industrial worker.'̂ ^ Table 17.3:7 describes the parameters used in the RESRAD model that 
8 depict the physical parameters of the cover, slag and the subsurface conditions; these parameters are 
9 coinmon to each of the scenarios used in this chapter. 

10 Description of the Parameters Used in the Analvsis 
11 It is assumed that the industrial worker spends 69% of his time indoors and 31% of the time 
12 outdoors.'̂ ^ It is assumed that the industrial worker spends time indoors in the unrestricted area 
13 (1,324 hours/year)and 100% of their time outdoors walking in the unrestricted area 595 hours/yr). 
14 The outdoor fraction, 0.07, is derived by dividing the 2,000 hours per year by the total number of 
15 hours in a year, 8,760 hours. These time fractions, as well as the extemal gamma shielding factor, 
16 are more sensitive parameters in this industrial worker scenario where the institutional confrols fail,. 
17 The inhalation rate for the industrial worker is assumed to be a short term exposure for adult males 
18 averaging 8,400 cubic meters per year. 

19 The industrial worker may enter the restricted area and it is assumed that he may ingest soil from 
20 there. However, the worker does not eat any animals or vegetables from the restricted area, and 
21 drinking water is provided by a publicly-owned wafer system because there are no surface water 
22 sources or ground water wells inside of the restricted area. 

23 Because failure of institutional confrols means cover maintenance may cease, the engineered barrier 
24 is likely to erode. As addressed previously, the cover design ensures that, without maintenance or 
25 care, it will erode by less than six inches (0.015 meters) in 1,000 years. For modeling purposes, it 
26 is assumed that the engineered barrier maintenance program ceases immediately after the LTC 
27 license is issued.'̂ '' 

A comprehensive list of the input parameteis used in the execution of the RESRAD dose modeling code to evaluate 
the potential fiimie radiation dose foi each scenario is provided in the RESRAD summaiy reports (see Appendix 19.5). 
'"U.S. Nucleai Regulatoiy Coinmission, Development ofProbabilistic RESRAD 6.0 and RESRAD-Build 3.0 Computer 
Corfe5, NUREG/CR-6697, Appendix C, Table 7.6-3, Novembei, 2000. 

Ovei the following 1,000-yeai period, there is insufficient erosion to result in noncompliance with the applicable dose 
criteria foi the industrial woikei. In fact, the maximum dose potential occurs at year 1,000 when the engineered barrier 
is, presumably, at its thinnest. 
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1 5.4 Uncertainty Analysis 
2 5.4.1 Managing Uncertainty 
3 There is an iiiherent uncertainty in any projection ofa future conditions. Thus, tools were developed 
4 to model or project a future condition and to understand the uncertainty associated with such 
5 projections. 

6 As described in Section 5.1, above, the altemative to the deterministic approach to dose modeling 
7 is the probabilistic approach in which the overall uncertainty in the assessment is evaluated to arrive 
8 at a better estimate of the conespondence between residual radioactive concenfration and the extent 
9 of incremental dose to an exposed receptor. Uncertainty analysis imparts more information to the 
10 decision maker than deterministic analysis, If characterizes a range of potential doses and the 
11 likelihood that a particular dose would be exceeded. Howeyer, regardless of the method, uncertainty 
12 is inherent in all dose and risk assessment calculations and should be considered in determining 
13 whether a selected release criteria will satisfy the regulatory decision-making criteria. 

14 In general, there are three primary sources of uncertainty in a dose/risk assessment: Uncertainty in 
15 the models, uncertainty in the scenarios and uncertainty in the input pararaeters.'̂ ^ Models are 
16 simplifications of reality and, in general, several altemative models may be consistent with available 

data; Computer modeling codes have permitted the analyst to increasingly refine the models they 
use because the computer is handling the complex calculations that result. 

19 The RESRAD code used in this evaluation has been developed and maintained using a stringent 
20 version confrol process. Its models (or components of them) are tested for mathematical conectness, 
21 verified, and benchmarked against comparable models, when available. However, modeling in and 
22 of itself implies a degree of uncertainty in that direct measurements or standards are typically not 
23 available to compare to modeled results. 

24 Parameter uncertainty results from incomplete knowledge ofthe coefficients that describe the model. 
25 However, with the selection of a suitable model for the site conditions and scenarios td be 
26 corisidered, and configuring the model with realistic and most probable input parameters, one may 
27 be reasonably confident in the model's predictions. 

28 The cunent regulatory philosophy is to evaluate the uncertainty in an estimate along with the severity 
29 of consequence and probability of exceeding a deterministic regulatory limit. Such a decision 
30 method is termed "risk-informed decision making." The advent of powerful personal computers and 
31 increasingly capable software tools coupled with increased knowledge of key physical, behavioral, 
32 and metabolic parameters used to make dose/risk assessments, have brought probabilistic analysis 
33 to the state of the art. While not all regulating agencies cunently expect that assessments will 
34 employ the probabilistic approach, with a quantitative assessment of the associated uncertainties, the 
35 USNRC has adopted a risk-informed approach to regulatory decision making, suggesting that an 

Bon2Lrio,E.},D2LV\s,Y.A., A Review of Uncertainties Relevant in Performance Assessment of High Level Radioactive 
fFa5?e i?epo5zton"ej, NUREG/CR-5211, September, 1988. 
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1 assessment of uncertainty be included in dose assessments.'̂ ^ The USNRC's Probabilistic Risk 
2 Assessment (PRA) Policy Statement states, in part, 

3 The use of PRA technology should be increased in all regulatory matters to the extent 
4 supported by the state of the art in PRA methods and data, and in a manner that 
5 complements the USNRC's deterministic approach.^^^ 

6 Even with the use of probabilistic analyses, it should be recognized that not all sources of uncertainty 
7 could be, or need to be, considered in a dose assessment. The primary eniphasis in uncertainty 
8 analysis is to identify the important assumptions and parameter values that, when altered, could 
9 change the decision. 

10 Sensitivity analysis performed in conjunction with the uncertainty analysis is used to identify 
11 parameters and assumptions that have the largest effect on the overall result and provides a tool for 
12 understanding and explaining the influence of these key assumptions and parameter values on the 
13 variability of the estimated dose. 

14 5.4.2 How Sources of Uncertainty are Addressed 
15 . An important issue in uncertainty and sensitivity analysis is that not all sources of uncertainty can 
16 be easily quantified. Of the three primary sources of uncertainty in dose assessment analyses, 
17 parameter uncertainty analysis is most mature and will be dealt with quantitatively in this section. 
18 Mathematical approaches for quantifying the uncertainty in the site conceptual models and fiiture 
19 use scenarios are not well developed. For example, it is difficult to predict with absolute certainty 
20 the characteristics of a future society. For these reasons, no attempt to formally quantify model or 
21 scenario uncertainty is riiiade. 

22 To confront these uncertainties a suite of scenarios capturing the plausible range of fiiture uses for 
23 this site, given the nature and site-specific impediments to future land development, has been 
24 developed and is considered in the assessment. In ,addition, conceptual site models have been 
25 designed and selected to represent the existing features at the site and to conservatively represent the 
26 conditions that might be encountered in each scenario. By carefully selecting input parameters as 
27 SMC has attempted to do for Chapter 5, the estimates of dose potential using the RE SRAD computer 
28 code overestimates the dose rather than underestimate the potential dose. In reality, the uncertainties 
29 in the conceptual site model and the scenario selections are captured, to a certain extent, in the 
30 parameter uncertainty analysis. 

NUREG-1757, September, 2003. ' . 
U.S. Nuclear Regulatory Commission, Probabilistic Risk Assessment Policy Statement, Commission Policy ( 

Statement, August, 1995. 
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1 5.4.3 Uncertainty Evaluation 
2 SMC has selected the most current version of the RESRAD dose modeling code (version 6.22, 
3 Febmary, 2004) to evaluate uncertainty in accordance with USNRC gUidance.'̂ ^ It contains a 
4 • probabilistic module that is used to assess the uncertainty in the relationship between a concentiation 
5 of radioactivity , in soil and the dose it might produce. It uses an enhanced random sampling 
6 algorithm called Latin Hypercube sampling in which input parameter values are selected randomly 

from;probability distribution functions (PDF). 

8 The uncertainty module in the code permits the analyst to define the PDF for each variable of interest 
9 by selecting the distribution and its parameters, and to identify the parameter as either independent 
10 or conelated to other input variables. The following describes the process used to evaluate 
11 uncertainty: 

12 • Each scenario wa:s evaluated using the deterministic module to identify a 
13 concenfration in soil conesponding to the deterministic regulatory limits. 
14 Additionally, coarse scale sensitivity analysis was performed to zero in on the 
15 parameters that had the greatest potential to impact the dose. ' 

Pathway s of interest were identified through preliminary mns of the deterministic 
module in the code for all the scenarios. These identified the scenario specific 

18 pathways that most significantly contributed to dose. The direct exposure pathway, 
19 or "ground" pathway was consistently the dominant pathway for exposure to the 
20 source term, and by a significant margin. 

21 • Where site-specific knowledge was lacking, where the dose response was not 
22 sensitive to variability in a given parameter, or where the default parameter 
23 distributions were reasonably representative of site conditions or conditions being 
24 portrayed in the exposure scena:rio, the default was used. Where no default 
25 distribution fs reconimended or where discrete knowledge of site-specific conditions 
26 exists, an appropriate distribution considering the degree of knowledge of site-
27 specific conditions was selected. 

28 • The Latin-Hypercube sampling algbrithrri (a variant of the Monte Carlo sampling 
29 technique which has an advantage in that it forces the sampling to occur over the 
30 entire range of possible values in the PDF rather than rely on pure random sampling) 
31 was set to obtain 1,500 samples (300 samples, repeated five times). 

32 Parameters to which probability, density functions were assigned in order to evaluate their impact on 
33 uncertainty are listed in the following subsections. They are organized such that the receptor 
34 exposlire parameters are presented first, followed by the geotechnical parameters describing the 

various soil layers starting with the cover and concluding with the contaminated zone. 

NUREG-1757, September, 2003. 
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5.4.3.1 Exposure Factors 
Outdoor Time Fraction 
RESRAD uses fractions ofa whole year spent on site to calculate annual dose to a receptor. The 
total fraction of a year spent on site is divided between two parameters: indoor time fraction (FIND) 
and outdoor time fraction (FOTD). Fractions of time spent on site are wholly dependent upon the 
scenario under consideration. The value used to describe the on site, outdoor time fraction for each 
of the use scenarios is derived from conservative assumptions attributed to members of the critical 
exposure group and designed to be conservative for the general population of potentially exposed 
individuals. SMC selected guidance from the USNRC to establish the fraction for both indoor and 
outdoor durations.'^' 

11 Sensitivity analysis indicates that total annual dose is sensitive to variability in the FOTD parameter 
12 as the penefrating gamma (ground) exposure pathway dominates and is sfrongly dependent on 
13 exposure duration. In setting up the uncertainty analysis, the FOTD parameter is represented with 
14 a triangular distribution. 

15 Inhalation Rate 
16 Inhalation rate (INHALR) is tiie air volume inhaled over time and is used to calculate the radiation 
17 dose from the inhalation pathway. The parameter reijresents the annual average breathing rate for 
18 . a receptor from the critical exposure group subpopulation performing tasks under evaluation in a 
19 given scenario. 

20 Population normalized inhalation rates vary depending upon the tasks that are being performed. For 
21 the land user, the inhalation rate used is the RESRAD default, which is derived from ICRP and EPA 
22 . recommendations for adults engaged in short-term (episodic) exposure scenarios.''"•'''̂ •'''̂  Sensitivity 
23 analysis shows that the total annual dose is not sensitive to this parameter, because the inhalation 
24 pathway is not a significant contributor to total annual dose. Inhalation late is represented wi th a 
25 triangular distribution, using the default provided by RESRAD. ^ 

26 ' Contaminated Fraction of Meat Diet 
27 The meat ingestion pathway is unique to the recreational hunter scenario. Evaluation of the potential 
28 dose from this pathway considers both the annual consumption of meat and poultry, DIET(4) (using 
29 the RESRAD default value of 63 kilograms per year), and the fraction of that annual meat diet that 
30 is potentially impacted with residual radioactivity from the site (FMEAT). A triangular distribution 
31 was selected to represent the range and variability in the fraction of the receptor's meat diet that 
32 might have been culled from among game animals that grazed on the site. The mode of the; 

: , • \ • 
USNRC, NUREG/CR-6697, Appendix C. 
The ail volume is measuied in cubic meteis of aii pei yeai. . / 

" " I C R ? Report 23,1981. t 
'"̂  U.S.En\iToraneTitalPTOtect\oriAgenc-y, Development of Statistical Distributions or Ranges of Standard Factors used 
in Exposure Assessments, EPA 600/8-85-010,1985. 
'"̂  U.S. Environmental Piotection Agency, Exposure Factors Handbook, Volume I , General Factors, EPA 600/P-95-
002Fa, August, 1997. 
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1 distribution (the most hkely value) was selectedbased upon the typical dressed weight ofa white-tail^ 
2 deer (40 pounds or 19 kilograms), the most abundant game species in the area.''̂ ^ The contaminated 
3 fraction is estimated to be 0.3; the fraction ranges between 0 and 0.5.'"^ The fraction modeled is 

conservative in thatthe size of the site is small relative to the grazing land required to support game' 
5 habitat. Sensitivity analysis shows that the total annual dose is not sensitive to this parameter, 
6 because the meat ingestion pathway is not a significant contiibutor to total annual dose fqr the 

undisturbed surface soil source terms. , ' 

8 Mass Loading for Inhalation 
9 Mass loading for inhalation (MLINH) is the soil/air concenfration ratio. It is used to calculate the 
10 dose from the particle inhalation pathway. The parameter represents the dust (mass) loading on site 
11 conservatively assuming that all afrbome dust is generated on site and is radioactive. Other 
12 parameters, derived by the RESRAD code'and based upon the site-specific jparameters input, are ' 
13 used to modify this assumption, as apprppriate. Mass loading does vary from season to season and 
14 depends upon the actiyities that are being performed at the Site, The RESRAD default continuous ' 
15 liner distribution and fit with a cenfral tendency value of 0.00003 g/m^ (30 micrograms/m^) and 
16 ranging up to IOO micrograms/m^ are used for each ofthe scenarios evaluated. The use of the 
17 RESRAD default is conservative as PMIO mpnitoring in Camden, New Jersey indicates annual 

average dust loading tp be approximately 27 micrograms/m .̂ In addition, site-specific air modeling 
as described in the Environmental Report (see Appendix 19.9), gives values of 11 micrograms per 

20 cubic meter or less during implementation of the LTC altemative. Sensitivity analysis shows fhat 
21 the inhalation pathway and total aimual dose are insensitive to this parameter when the radioactivity 
22 is effectively isolated from the receptor by the in-place cover material. However, under the cover 
23 excavation scenario, such isolation will not exist. 

24 Soil Ingestion Rate 
25 RESRAD uses the annual average soil ingestion rate (SOIL) to calculate the dose from the direct soil 
26 ingestion pathway. The soil ingestion rate used in deriving the soil release criteria for the site is 
27 represented by a triangular distribution centered at 18.3 g/yr (50 mg/d) and ranging from 0 to 36.5 
28 g/yr (0 to IOO mg/d), the RESRAD default. Sensitivity analysis for the restricted area shows that 
29 neither the sbil ingestion pathway nor the annual effective dose equivalent is sensitive to this 
30 parameter because the radioactivity is effectively isolated from the receptor by the in place cover 
31 material. However, under the unrestricted area and the cover excavation scenario, such isolation 
32 will not exist. 

33 5.4.3.2 Geophysical Parameters for the Engineered Barrier 
34 Evapofranspiration Coefficient 
35 The evapofranspiration coefficient (EVAPTR) is the fraction of total precipitation that is released 
36 back to the atmosphere Via plant "respiration." Evapofranspiration varies with geographic region and 

RESRAD, ANL/EAD-4, July, 2001. 
'••̂  A contaminated fiaction of 0 is defined as no game meat harvested while a contaminated fiaction of 0.5 means that 
50% of the entire annual meat diet consumed is derived from game grazing on the SMC site. 
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1 to some extent with soil type. Evapofranspiration rates in the Newfield region are estimated to be 
2 approximately 24 inches per year, conesponding to a most likely evapofranspiration coefficient of 
3 approximately 0.625 (average annual precipitation in the region is 42.05 inches).'''̂ •'''̂  

4 The evapofranspiration coefficient is conservatively represented with a uniform distribution ranging 
5 between 0.3 and 0.9 which is a greater range than recommended by RESRAD. SMC determined that 
6 the national average of 0.5 is appropriate for the Newfield site. 

7 Wind Speed 
8 Average annual wind speed is used to calculate the dose from tiie inhalation pathway. The wind 
9 speed is used to fransport airbome dust generated on site in a standard air dispersion model. 
10 Through the fransport calculations, the radioactive fraction ofthe total dust loading in air is derived. 
11 The fraction is then used to calculate particle inhalation intake. 

12 While wind speeds do vary from day-to-day and season-to-season, the annual average wind speed 
13 is reasonably steadfast. Data from the National Climate Data Center from Philadelphia, 
14 Pennsylvania were reviewed from 1971 through 2000. The mean annual wind speed was reported 
15 to be 9.6 miles per hour (4.3 meters/sec). Sensitivity analysis shows that the inhalation pathway is 
16 insensitive to this parameter because, the residual radioactivity is effectively isolated by the covering 
17 layer such that radioactive particle suspension is minor. As a result, the inhalation pathway is not 
18 a significant contributor to total annual dose. Wind speed is represented with the RESRAD default 
19 (4.25 m/sec), bounded log-normal-N distribution. 

20 Runoff Coefficient 
21 The ranoff coefficient is one of a number of parameters used to calculate the amount of water that 
22 is allowed to enter the contaminated zone and ultimately an estimate of the radionuclide leaching 
23 frpm the contaminated zone. It is the fraction of precipitation that does not penetrate the top soil 
24 layer; the lower the fraction, the more water is allowed to co-mingle with the contaminated zone. 
25 The ranoff coefficient (RUNOFF) varies with topography, precipitation pattems in the region, and 
26 soil type. The ranoff coefficient is 1 when a geomembrane is used. 

27 Runoff coefficient is represented with the RESRAD default parameter distribution, a uniform 
28 distribution rariging between 0.1 and 0.8 (10% to 80% of precipitation mns off without penefrating 
29 the surface). Considering the mounded topography of the site and the presence of the engineered 
30 banier over the consolidated radioactivity, the trae range is likely to be much nanower and near the 
31 maximum value (80%) considered in the probability distribution. 

32 SMC has designed the engineered cover to incorporate a 40 mil thick high density polyethylene 
33 geomembrane that is suitable for preventing surface water from percolating through the slag in the 

Yu, C, et al. Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil, 
ANL/EAIS-8, Aigonne National Laboratory, Argonne, Illinois, April, 1993. 
'"̂  National Chmatological Data Center, 1940 through 2003 (Philadelphia). 
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1 Storage Yard. Geomembranes are estimated to have a service life that is in excess of 1,000 years.'''̂  
2 Service life was defined by the USEPA as equal to the half-life ofthe liner where there is more than 
3 50% reduction in the specific design properties such as tensile modulus, break sfress, break sfrain, 
4 and impact sfrength. Based on experiments conducted under simulated landfill liner conditions by 
5 USEPA confractors, the time to deplete the antioxidant additives was approximately 200 years, the 
6 time required to induce the degradation of the polymer was 20 years and 750 years was required to 
7 reach 50% degradation of the polymers. The radiation dose is insensitive to the runoff coefficient 
8 because the geomembrane liner is in place and is effective to minimize the amount of water that co-
9 mingles with the slag. 

10 Depth of Soil Mixing Layer 
11 This parameter (DM) is used in calculating the depth factor for the dust inhalation and soil ingestion 
12 pathways and for foliar deposition for tiie ingestion pathways. The depth factor is the fraction of 
13 resuspendable soil particles at the ground surface that are contaminated, vi'hich is calculated by 
14 assuming that mixing of the soil will occur within a layer of thickness, DM, at the surface. The 
15 RESRAD default distribution (triangular) and range (0 to 0.6 m) was used. 

16 Cover Depth (Thickness) 
17 When modeling the source term, the cover depth (thickness) is a key parameter in assessing the 

protectiveness of the chosen decoinmissioning altemative as it provides a barrier to potential 
physical contact with residual radioactivity in the slag materials located within the cell, and a 

20 substantial degree of gainma radiation attenuation for the penefrating gamma radiation exposure 
21 pathway, the dominant, or critical dose pathway. RESRAD does not isuggest a default probability 
22 distribution for cover depth (COVERO) as it is dependant upon site-specific conditions and for the 
23 unrestricted area, does not exist at all. Thus, SMC has conservatively chosen to represent this 
24 parameter with a triangular distribution ranging between 0.5 and 1.1 meters thick and with a most 
2s likely value of I meters (i3.3 ft.). This representation is conservative in that the thickness value uised 
26 does not include the topsoil layer to support natural succession vegetation as an erosion confrol 
27 mechanism. Sensitivity analysis reveals that the "cover penefrating gamma radiation dose" pathway, 
28 and as a result the total annual effective dose equivalent, is sensitive to this parameter: 

29 Cover Soil Densitv 
30 The engineered cover is comprised of a combuiation of soil and the geomembrane. The soil density 
31 at the site was measured to arrive at a site-specific estimate of the soil density of both the cover 
32 material and the uridisturbed surface layer; The measured soil density was found to be 1.9 g/cm^ 
33 Sensitivity analysis shovî ed that aimual dose was insensitive to a wide range of soil densities. Since 
34 site-specific data was available for the materials at the site, these were used to describe the density 
35 of the cover soil layer. Cover soil density (DENSCV) was represented with a truncated normal 
36 distribution (the RESRAD default). The mean was set equal to the measured density of 1.9 g/cm^ 

U.S. Environmental Piotection Agency, Assessment and Recommendationsfor Improving the Performance of Waste 
Contoz>!we«/5yj/e/«J, USEPA 600-R-02-099. Decembei, 2002. 
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1 with a tmncated normal distribution and a standard deviation of 0.23; the RESRAD program allows 
2 the density of the cover to range between approximately 1.46 to 2.33 g/cm .̂ 

3 Surface Soil Erosion Rate • 
4 When modeling the engineered barrier, the conceptual site model includes a relatively thick cover 
5 layer that is engineered to resist the forces of erosion. In this case, the surface soil layer is the 
6 engineered cover layer and the surface soil erosion rate is captured in two important parameters 
7 within the RESRAD model. The cover layer erosion rate (VCV) is important because as cover 
8 erosion occurs, the underlying contaminated zone is exposed, increasing the potential for human 
9 exposure to radiation.'"*' Once the cover layer has been eroded, RESRAD further accounts for the 
10 effect of surface soil erosion through the contaminated zone erosion rate parameter (VCZ). 

11 An evaluation ofthe cover erosion rate was completed to estimate the potential for erosion over the 
12 1,000 years exposure period.'^" The Revised Universal Soil Loss Equation computer program, 
13 RUSLE2, was used (see Appendix 19.3).'^' The assumptions made include the following: 

14 • Climate based on data for Gloucester County, New Jersey; 

15 • A 3:1 slope with a side slope length of 90 feet; 

IB • Cool grass season grass, applied by hydroseeding, with no harvesting; and 

17 • Sandy loam, providing a moderately low runoff. 

18 Based on the assumptions provided, the RUSLE2 model estimated that the loss of soil from the 

19 engineered barrier was 1.2 tons of soil per acre per year. Assuming an average soil density of 120 
20 pounds per cubic foot (1.9 g/cm^), the average annual erosion rate was estimated to be 4.6x10"'' feet 
21 per year; the erosion over the 1,000 year period was estimated to be 0.46 feet (0.14 meters). Based 
22 on this analysis, the one-meter-thick engineered barrier will not permit any of the slag confined 
23 below it to be exposed over the 1,000-year dose assessment period. I f a small area of the engineered 
24 barrier (i.e., gully) erodes at a rate of six inches in 1,000 years, the dose potential to any recipient will 
25 be lower than i f the engineered banier in its entirety erodes at that rate, and the latter is the 
26 assumption associated with the RESRAD analysis. (Appendix 19.3 contains a more detailed 
27 description of the analysis.) . ' 

It is important to note that once the cover soil is eroded, the underlying contaminated zone will not be immediately 
exposed becaiise of the geomembrane. And i f just a small area of geomembrane were to be exposed, it is unlikely that 
the protective nature of the geomembrane would be degraded or compromised or a very long time.. Howevei, i f a laigei-
area of geomembrane was exposed, it is possible that an edge of the geomembrane could come loose thus exposing the 
underiying contaminated zone. 

TRC Enviromnental Corporation, Estimated Soil Loss from Soil Cap, Project Number 26770-0000, Januaiy, 2005. 
U.S. Department of Agriculture, Revised Universal Soil Loss Equation, Computet Program Veision 2, 2005. 

Available foi download ftD://faigo.nseil.puidue/pub/RUSLE2/RUSLE2 Program File/.: 

O 
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1 The cover erosion rate (V C V) has been conservatively estimated with a range of possible values to 
2 represent the likely and exfreme erosion rates typical for conditions and activities expected at the 
3 site. Surface soil erosion is represented with a continuous logarithmic distribution (the RESRAD 

default) and ranging over approximately four decades frpm 8x10"' to 0.003 m/yr. The most jprobable 
5 range for a site in a humid climate, with a slope ofapproximately 30 percent, and natural succession 
6 vegetation extends from 1.5x10"̂  to 4.6x10 '* m/yr. Exfreme suiface soil erosion potential has been 

accounted for by estimating that there is as much as a 50% probability that the soil erosion rate will 
8 . exceed this range, with estimates ranging to 0.003 m/yr (the predicted maximum for sites used for 
9 permanent pasture). • • 

10 Sensitivity analysis shows that all pathways are sensitive to this parameter when represented with 
11 chrbnic and exfreme erosion values such as those that might be observed in arid climates or where 
12 coritinual loosening of the surface soils occurs, such as might be expected for land used for 
13 agricultural purposes. In every scenario, the greatest annual dose occurs in the out years (year 1,000) 
14 when the cumulative effect of long-term soil erosion impacts the thickness of the cover layer ^ d 
15 thus reducing its shielding affect for direct radiation exposure. 

16 ^ Weathering Removal Constant 
17 The weathering removal constant is used to account for the natural removal of soil and dust that have 

been deposited on consumable plants. It is relevarit only for the recreational hunter scenarios 
(scenarios in which the consumption of plants by game animals is considered). Sensitivity analysis 

20 showed that annual dose was insensitive to the weathering removal constant (WLAM), thus the 
21 RESRAD default distribution (triangular) and range were used when modeling the source term. The 
22 RESRAD deterministic default (20/yr) is used when modeling the surface soil source term. 

23 5.4.3.3 Geophysical Parameters for Sub-Barrier Zones 
24 Area of Contaminated Zone ^ 
25 The area of the contaminated zone (AREA) describes the areal size, in square meters, of the region 
26 in which elevated concenfrations of residual radioactivity are located. As described in Section 5.2.2, 
27 the areas describing the source terms are related to orie another but they are not necessarily equal to 
28 one another. In defining the probability density fimction for the AREA parameter when modelirig 
29 the source term for the resfricted area, it was conserviatively assumed that tiie contaminated zone area 
30 is no smaller than the 18,228 m^ estimate derived from characterization survey data, but might be 
31 as large as the entire area circumscribed by the slag pile 28,767 m .̂ RESRAD does not offer a 
32 default distribution for this parameter. A log-uniform distribution ranging from the mOst likely 
33 value, 18,228 m ,̂ to a maximum value of 28,767 m^ was selected to represent the area of the 
34 contaminated zone within the probabihstic module of RESRAD. Sensitivity analysis showed that 
35 annual dose was insensitive to the area of the contaminated zone. 

36 • Contaminated Zone Thickness 
/ _____ 

37 Thickness of the contaminated zone (THICKO) describes the depth profile of the residual 
radioactivity. Vertically, the radiologically significant material associated with the source term is 
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1 located just beneath the cover (approximately 5 feet below the ground surface) and lies in a lens that 
2 is nominally about 9 feet (2.8 meters) thick (see Figure 18.7). The amount of radioactive material 
3 deposited rapidly depletes as the depth increases and terminates at a maximum thickness of 
4 approximately 30 feet. RESRAD does not offer a recommended (or default) distribution for the 
5 thickness of contaminated zone parameter (THICKO). 

6 A triangular distribution best describes the observed variability in the depth profile for the source 
7 term and thus the thickness of the contaminated zone. In describing the source term for input to 
8 RESRAD, the thickness parameter is represented by a cenfral tendency (CT) value conservatively 
9 set to a thickness of 2.8 meters. This thickness is conservative in that the mean source thickness over 
10 the entire footprint of the cell, the impacted area, is considerably less than 9 feet. The distribution 
11 is bounded at a minimum value of 0.5 feet (0.15 meters), and a maximum value of 10 meters. 
12 Sensitivity analysis shows the annual dose is inserisitive to the thickness of the contaminated zone 
13 because of the self-attenuating effect of source thicknesses greater than approximately 12 inches (0.3 
14 * meters) and the attenuating capacity of the engineered cover. 

15 Contaminated Zone Density 
16 The density of the slag has been measured at 2.8 g/cm\ Sensitivity analysis showed that radiation 
17 dose was insensitive to a wide range of soil densities, as low as 1.6 g/cm ,̂ equivalent to the native 
18 soil. Because of the increased volumetric attenuation of emitted radiations with increasing density, 
19 a higher dose would result i f a lower density was assumed. The contaminated zone density 
20 (DENSCZ) was represented with a tmncated normal distribution (the RESRAD default). The mean 
21 was set equal to the measured density ofthe slag at the site (2.8 g/cm )̂ and allowed to range between 
22 approximately 1.6 and 3.0 g/cm .̂ 

23 Contaminated Zone Hvdraulic Conductivitv 
24 RESRAD uses vertical hydraulic conductivity to model the potential vertical movement of water 
25 through the contaminated layer and any underlying strata. Hydraulic conductivity is a key parameter 
26 used to assess the downward vertical inigration potential of radioactivity released from the 
27 contaminated zone layer. This allows RESRAD to calculate the potential cbncentration of residual 
28 radioactivity in a useable subsurface saturated zone. Sensitivity analysis showed that annual dose 
29 is insensitive to a wide range of hydraulic conductivities in the contaminated zone, largely because 
30 the thorium and other radionuclides in the contaminated zone are physically and chemically bound 
31 up in the slag and because the slag is very insoluble. 

32 Hydraulic conductivity in the residual radioactivity layer is described with a probabilistic 
33 distribution. Hydraulic conductivity was specifically measured fpr the native sand materials found 
34 at the site and was determined to be 6.4 x 10"̂  cm/s (2,000 m/yr). Hydraulic conductivity in the 
35 contaminated zone (HCCZ) and the underlying unsaturated zone 1 (HCUZ(l)) is represented with 
36 bounded log-normal-N distributions (the RESRAD default) having cenfral tendency values at 2,000 
37 meters per year and with values conservatively ranging over two decades between 200 and 20,000 
38 meters per year. 

o 
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1 Soil Specific b-Parameter , 
2 The soil-specific exponential b-parameter is one of several hydrogeolpgic parameters used to 

calculate radionuclide fransport from the contaminated zone. Sensitivity analysis showed that annual 
4 dose was insensitive to both the contaminated zone and saturated zone b-parameters (BCZ and BSZ, 
5 respectively), thus, the RESRAD default distribution (bounded log-nonrial-N) arid parameters were 
6 used when modeling the source term. - . ^ 

7 Distribution Coefficient. Contaminated Zone . / 
8 Distiibution coefficients (K^) describe the partitioning between solid (soil) and liquid phases of 
9 soluble concenfrations of radionuclides infroduced to a soil column. It is a key parameter influencing 
10 the migration of radioactivity from contamiriated zone soils to groundwater. Distribution 
11 coefficients for a given chemical species (e.g., uranium) can vary over many orders of magnitude 
12 depending on the soil type, pH, redox potential, and presence of other ions. Observed K^ values for 
13 thorium are somewhat less subject to exfreme variability. 

14 The distribution coefficient, K^, is the ratio of the mass of solute species adsorbed or precipitated on 
15 the solids per unit bf dry mass of the soil to the solute concenfration in liquids within the pore spaces 
16 in the soil. The key component of this definition as it relates to the site-specific coriditions at the site 

and the RESRAD groundwater fransport model is that it assumes that the radionuclide is infroduced 
to the soil column as a solute. While this classical approach may be appropriate to describe the 
retardation of soluble contaminant migration in the soil coluinn beneath the contaminated soii layer, 
it fails to address the situation encountered for the so-called "contaminated zone." 

21 The site specific condition encountered at the SMC site is that the physical composition of the 
22 contaminarit is a vifreous slag that is essentially insoluble even under the most: exfreme in-^itu 
23 conditions that might reasonably be encountered (see Appendix 19.4). Analysis ofthe distiibution 
24 coefficient of the slag, where the greatest radionuclide concenfration will reside within the capped 
25 pile, results in the values shown in Table 17.5. These are the parameters used as input to the 
26 RESRAD code. ' 

27 Bounds have been established on the range of values sampled during probabilistic analysis (a 
28 triangular distribution). The central tendency value for the distribution has been set to match the 
29 arithmetic average of the slag samples that were analyzed; the sirigle-point estimate used in the 
30 RESRAD deterministic module for thorium was 52,010 cmVg.'" Probabilistic sampling is bounded 
31 between 2,900 and 129,000 cmVg. 

32 Thickness of the Undisturbed Surface Layer 
33 The thickness of the undisturbed surface layer (unsaturated layer #1 H(l)) varies from eight (8) to 
34 10 feet in the Storage Yard. Sensitivity analysis showed that annual dose equivalent was insensitive 
35 to variability in the thickness of the undisturbed surface layer. The thickness is represented with a 

Yu,C., et al, ANL/EAIS-8, April , 1993. 



1 

SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the Newfield Facility" 

October 21, 2005 

. Rev. l,Page 66 

triangular distribution, with a most likely value (2.5 meters) near the lower end of the range that 
2 extends from 2.5 to 4.6 meters. 

3 Densitv. Undisturbed Surface Laver 
4 As described earlier, the unsaturated zone is comprised ofthe undisturbed layer underlying the entire 
5 area. The measured soil density was found to be 1.65 g/cm^ a number that is typical of soils. 
6 Sensitivity analysis showed that annual dose was insensitive to a wide range of soil densities. Since 
7 site-specific data was available for the density of the materials at the site, it was used to describe the 
8 density of the undisturbed layer. Unsaturated layer soil density (DENSUZ( 1)) was represented with 
9 a truncated normal distribution (the RESRAD default). The Mean was set equal to the measured 
10 density of 1.97 g/cm^ and allowed to range between approximately 1.6 and 2.4 g/cm .̂ 

11 Hvdraulic Conductivity. Undisturbed Surface Layer 
12 Hydraulic conductivity was specifically measured for the native materials found at the site and was 
13 determined to be 5.4x10"̂  cm/s (0.017 in/yr).'̂ ^~ Hydraulic conductivity in undisturbed layer 
14 [HCUZ(l)] is represented with a triangular distribution having a cenfral tendency value at 0.017 
15 meters per year and with values conservatively ranging over three decades between 0.001 and 1.7 
16 meters per year. Sensitivity analysis showed that annual dose was insensitive to a wide range of 
17 hydraulic conductivities, largely because the radionuclides ui the contaminated zone are physically 
18 and chemically bound up in the slag and because the slag itself is not readily soluble. 

19 Densitv. Saturated Zone 
20 The RESRAD default distribution and fit for the saturated zone density is used in the uricertainty 
21 analysis because no site-specific data was collected explicitly for this parameter. The truncated 
22 normal distribution is centered at the most likely value of 1.52 g/cm^ and ranges between values of 
23 less than I and 2.2 g/cm .̂ Variability in the saturated zone soil density was shown to have no affect 
24 on the projected annual dose in the uncertainty analysis. 

25 Hvdraulic Conductivity. Saturated Zone 
26 The saturated zone hydraulic conductivity (HCSZ) for the site is 16,000 m/yr.'^'' The bounded log-
27 normal- N distribution is centered at the most likely value of 16,000 m/yr (for the Cohansey Sand) 
28 and ranges over more than five decades of possible values between approximately 10 cm/yr and 
29 more than 20,000 m/yr.'̂ ^ Variability in the saturated zone hydraulic conductivity was shown to 
30 have no measurable impact on the projected aimual dose in the uncertainty analysis. 

TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Project Number 7650-N51, 
Windsor, Connecticut, April, 1992. 

TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Project Number 7650-N51, 
Windsor, Cormecticut, April, 1992. • -

TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Project Number 7650-N51, 
Windsor, Connecticut, April, 1992. 
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1 Saturated Zone Hvdraulic Gradient 
2 The hydraulic gradient is one of several hydrogeologic parameters used to calculate radionuclide 
3 fransport from the contaminated zone. Sensitivity analysis, again, showed that annual dose was 
4 insensitive to the hydrauhc gradient parameter (HGWT). A site-specific value ofO.004 is used when 
5 modeling the source term. The cerifral tendency value is estimated to be 0.004 (for the Cohansey 
6 Sand) and the distribution is allowed to range over approximately 4 decades from 7x10"̂  to 0.5.'̂ ^ 

7 Saturated Zone Thickness " ; 
8 When modeling the surface soil source term, the RESRAD default deterministic value was used. 
9 The depth to the Kirkwood Formation clays in the Storage Yard area varies from approximately 121 
10 to 144 feet below the ground surface. Subtiacting the depth of the unsaturated zone (about eight to 
11 10 feet), the average thickness pf the saturated zone in the Storage Yard area would range from about 
12 110 to 135 feet, with 130 to 135 feet being a more typical range for boring locations closest to the 
13 storage yard. 

14 5.4.4 Interpreting Uncertainty Analysis Resuits 
15 Since the results pf the uncertainty analyses provide a distribution of annual doses, it must be 
16 recognized that some percentage of the calculated doses may exceed the regulatory limit. At the 

same time, because not all parameter distributions are symmetrical and because some parameters are 
conelated, the mean dose calculated in the uncertainty analysis is not necessarily equal to a 
deterministic dose calculated using single point estimates of the various parameters. A fiirther 

20 phenomenon observed in the probabilistic modeling is that the mean dose for a particular series of 
21 repetitions is frequentiy higher than the 90th pr even the 95th percentile estimates of probable dose. 
22 This results when all but the rarest combinations of very conservative estimates of the individual 
23 parameters result in little or no dose. Iri the very few cases in which the Monte Carlo sampling 
24 technique selects combinations of yalues from the outermost̂ exfremes of the proposed parameter 
25 distributions, projected annual dose is large compared to the majority of cases sampled. 

26 A key issue that must be addressed in the freatment of uncertainty is specifying how to interpret the 
27 results from an uncertainty analysis in the context of the deterministic regulatory limit. There is no 
28 such thing as absolute assurance that the regulatory limit will be met, so regulatory compliance must 
29 be stated in terms of a metric of the distribution. Even for a deterministic analysis, it should be 
30 recognized that the reported dose is simply one of a range of possible doses that could be calculated 
31 for the site and scenario. 

32 In this analysis, the peak of the mean dose for the critical exposure group (the most exposed 
33 subpopulation) is presented for comparison with the deterministic regulatory limit as requfred by 
34 regulation. Since the severely skewed cumulative distribution phenomenon occurs repeatedly in the 
35 radiation dose modeled for the Newfield site using the probabilistic approach, a suite of projected 
36 annual doses corresponding to the 50th, 90th, 95th, and maximum is reported along with the 

TRC Environmental Consultants, Inc., Remedial Investigation TechnicaTReport, Project Number 7650-N51, 
Windsor, Connecticut. April. 1992. 
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1 fraditional compliarice measure, peak mean annual dose. In addition, the deterministic estimate of 
2 projected annual dose is provided for comparison. 

3 The parameters used to perform the assessment were selected to represent the critical exposure group 
4 (analogous to the Reasonable Maximum Exposure concept), and as such already overstate the 
5 expected dose to the average receptor at the Site. Results of both the deterministic and probabilistic 
6 dose modeling including an evaluation of the uncertainty analyses are presented in the sections that 
7 follow. 

8 5-5 Results 
9 The RESRAD code was iteratively ran for each of the selected scenarios to arrive at the highest 
10 uniform concenfration of residual radioactivity in soil that results in a peak mean annual dose 
11 estimate to a single receptor in the critical exposure group that is equal to the regulatory limit of 25 
12 mrem/year for scenarios where the confrols are in intact and less than 100 mrem/year i f the confrols 
13 should fail : '" 

14 The computer code was set up to model each scenario with the input parameters identified and 
15 explained previously in this Chapter. A separate set of soil release criteria are presented for each 
16 scenario and for each source term. The following subsections present the results of the dose 
17 modeling, relating residua.1 radionuclide concenfration to potential fiiture doses in each of the 
18 scenarios evaluated. 

19 5.5.1 DCGL for Unrestricted Areas 
20 The DCGLs provided in Table 17.6 reflect the concenfration of radionuclides in soil that may be 
21 present outside of the restricted area to ensure a maximum exposure of less than 25 millirem per year 
22 over background. The presence ofthese isotopes will be verified after the remediation is completed 
23 and the final status survey is implemented. As described in Section 5.3.1, an industrial worker 
24 scenario was used to develop the DCGLs. The RESRAD summary report is provided in Appendix 

19.5 (Newfield 3005006.rad).'̂ ^ 

26 The primary isotopes of concem at the SMC site are Thorium-232 in equilibrium with its decay 
27 progeny(̂ ^^Th+D) and Uranium-238 in equilibrium with its decay progeny'(^^^U+D). Thorium-232 
28 reaches secular equilibrium with its decay progeny in approximately ten (10) half lives of the longest 
29 lived progeny, ^̂ ^Th; secular equilibrium is reached in approximately 20 years.'̂ ^ The slag is at least 
30 20 years old and assumed to be in secular equilibrium; this assumption is confirmed by analytical 
31 data provided in Chapter 4 of this Plan (see Table 17.7). As a result, a DCGL is established for ̂ ^̂ Th 

The USNRC separates institutional controls from engineered controls. Therefore, instimtional controls are assumed 
to fail instantly, along with any maintenance, but engineered controls would degrade over tiihe without mora'toring and 
maintenance. 

The DCGLs for surfaces are shown in Table 17.11. 
The halflife of ' ' 'This 1.9 years. , 

TRC 
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1 and the progeriy. The concenfration of each isotope in the decay chain is assumed to be equal to the 
2 greatest concenfration reported for any isotope in the decay chain. 

3 Uranium 238 is present in equilibrium with its decay progeny. The DCGL established for ̂ ^̂ U 
4 applies to any isotope iri the decay chain. I f analytical data indicates that ̂ ^̂ U is not in equilibrium -
5 with its decay progeny, a limit of 21 pCi/gram limit applies to ^̂ ^U and the DCGL for the detected 
6 progeny is limited to 9.8 pCi/gram, the limit for ^^^U+D. 

7 The RESRAD code was used to generate DCGLs in the soil by inputting unit activity concenfrations 
8 and mnning the code to determine the resultant dose rate. This dose factbr in millirem/y ear per pCi/g 
9 is divided irito the release criteria to yield the DCGL. For^^^Th+D, the concenfration of I pCi/g was 

10 used for tiie key isotopes, ̂ ^̂ Th,̂ *̂Th and ̂ ^̂ Ra. For ̂ ^^U+D, tiie ratios ofthe uranium isotopes, ^^*U, 
11 ^̂ ^U and ^^^U, were used for the unit activity concenfrations. l^or ^^^U, the fraction qf 0.0.471 was 
12 used, 0.044 for 2 % and 0.485 for ^ '̂'U. The slag exhibits concerifrations of ̂ ^̂ Ra, and ^"^b; the 
13 fraction 0.471 was used for each of these isotopes. This fractional source tenn was entered directly' 
14 into the RESRAD code; the short-lived progeny were calculated by RESRAD according to their 
15 respective parents. 

The input parameters for the physical and chemical characteristics, as described in Section 5.3.1 of 
this Chapter, were used in the RESRAD code and outiined in Tables 17.3.1, 17.3.2 and I7.4.I0, 
including the unit activity concenfrations. The unit activity and input parameters associated with the 

19 likely exposure scenario resulted in a dose factor for thorium plus progeny of 1.745 pCi/gram and 
20 for uranium plus progeny of 0.597 pCi/gram. The DCGL^ for U+D and Th+D was calculated for 
21 a dose criterion of 25 iriillirem/year or as 12.5 mrem/year for each element (above background), as 
22 follows: 

12.5mrem/ year 
23 DCGLUranium =-prTT^rz 7 = 20.9pCi / gram 

V3y7mrem / year . 
IpCi I gram 

12.5mrem I year ( 
24 DCGLThorium = yTTTTz ^—-, —= 7.2pCi/gram 

1.745mrem / year 
IpCi I gram 

25 For each uranium isotope, the DCGL was calculated according to the ratio described above. 
26 Consequently, the DCGL for ^̂ ^U is 9.8 and tiie DCGL for ̂ ^̂ Ra and ^"^b is 9.8 pCi/gram. 

27 Background was established during prior site surveys, and summarized in Table 17.2. The DCGLs 
> are based on a maximum dose of 25 mrem/year, the radiation dose is additive and cannot exceed the 

25 mrem/year release criteria when combined. Therefore, the unity rale applies arid the sum of the 
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ratios of the measured ^̂ T̂h plus progeny, and ^̂ ^U plus progeny concenfrations in a survey unit to 
2 their respective DCGL does not exceed one. 

5.5.2 Occasional Trespasser Scenario (Unrestricted Area, Controls in Place) 
4 The potential radiation dose was calculated for an occasional frespasser who may enter the 
5 umestricted area. The results of the RESRAD computer code are provided in Table 17.8.1. The 
6 peak of the mean annual radiation dose was calculated to be 0.2 mrem per year and the maximum 
7 annual dose was calculated to be 0;4 mrem per year. The 50* percentile ofthe probabilistic radiation 
8 exposure was 0.2 mrem per year, the 90* percentile was 0.3 mrem per year and the 95* was 0.3 
9 mrem per year. The principal exposure was extemal radiation contributing 98% of the dose in Year 
10 0 of the analysis. Two isotopes contributed to the direct exposure, ̂ ^̂ Ra and ^̂ *Th, 48% and 31% 
11 respectively. Appendix 19.5 (Newfield 3005007.rad) provides the output ofthe RESRAD code. 

5.5.3 Suburban Resident Scenario (Unrestricted Area, Controls Fall) 
13 The critical exposure group for the suburban resident scenario is described by hypothetical suburban 
14 faniily occupying a house located in the umestricted area, outside of the fence of the restricted area. 
15 The results of the Microshield computer code are provided in Table 17.8.2.' The peak of the mean 
16 annual radiation dose was calculated to be less than 1 mrem per year. The only source of exposure 
17 was detennined to be the extemal radiation stemming from the Storage Yard. The exposure rate was 

calculated to be less than 1x10"̂  mrem/hour or less than I mrem/year. Appendix 19.5 contains the 
19 Microshield sunimary report. 

20 5.5.4 Maintenance Worker Scenario (Restricted Area, Controls In Place) 
21 A maintenance worker will periodically inspect and maintain the engineered barrier after the 
22 decoinmissioning effort is complete. The results of the RESRAD computer code are provided iri 
23 Table 17.8,3 The peak of the mean annual radiation dose was calculated to be 0.2 mrem per year 
24 and the maximum annual dose was calculated to be 0.4 mrem per year. The 50* percentile of the 
25 probabilistic radiation exposure was 0.2 mrem per year, the 90* percentile was 0.3 mrem per year 
26 and the 95* was 0.3 mrem per year. The principal exposure was extemal radiation contributing 98% 
27 of the dose in Year 0 of the analysis. Two isotopes contributed to the direct exposure, ̂ ^̂ Ra and 
28 ^̂ ^Th, 48% and 31 % respectively. Appendix 19.5 (Newfield 3004001 .rad) provides the output of 
29 the RESRAD code. 

30 5.5.5 Industrial Worker Scenario (Impacted by Restricted Area, Controls in Place) 
31 Although this is not a reasonably likely scenario, it is nonetheless assumed that industrial workers 
32 will visit the site to work each day; at no time will any workers enter the fenced area or walk on the 
33 engineered barrier. The results of the analysis are provided in Table 17.8.4. The peak of the mean 
34 anriual radiation dose was calculated to be less than 0.000001 mrem per year for exposure to the 
35 DCGLs in the umestricted area and less than bne (1) millirem for the potential exposure to direct 
36 radiation stemming from the covered Storage Yard, the restricted area.'̂ " The principal exposure 

Microshield was used to calculate the potential direct radiation exposure at a distance of 100 feet from the fence" 
sunounding the covered Storage Yaid. 
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1 was extemal radiation contributing 100% ofthe dose in Year 0 of the arialysis. Two isotopes 
2 contributed to the direct exposure, ^̂ R̂a and ^̂ ^Th, 48% and 31% respectively. Appendix 19.5 
3 (Newfield 3004005.rad) provides the output of the RESRAD and Microshield code. 

4 5.5.6 Trespasser Scenario (Restricted Area, Controls in Place) 
5 The potential radiation dose was calculated for a person who frespasses in the restricted area and 
6 fraverses the engineered barrier. The results of the RESRAD computer code are provided in Table 
7 17.8.5. The peak ofthe meari annual radiation dose was calculated to be 6x10"̂  mrem per year and 
8 the maximum annual dose was calculated to be 0.02 mrem per year. The 50* percentile of the 
9 probabilistic radiation exposure was 4x 10"̂  mrem per year, the 90* percentile was 1 x 10"̂  mrem per 
10 year and the 95* was 3x10"̂  rnrem per year. The radiation exposure was extemal radiation 
11 contributirig 100% of the dpse iri Year 0 of the analysis. Two isotopes contributed to the direct 
12' . exposure, ^̂ R̂a and ^̂ ^Th, 19% and 77% respectively. Appendix 19.5 (Newfield 3p04002.rad) 
13 provides the output-of the RESRAD code. 

5.5.7 Recreational Hunter Scenario (Restricted Area, Controls Fail) 
15 The recreational hunter scenario is considered, perhaps, tbbe the most reasonably foreseeable among 
16 the future use scenarios considered for this site. Table 17.8.6 summarizes the results of modeling 

the projected fiiture exposure potential for the scenario involving exposure while engaged in 
recreational hunting at the Site. A review of the RESRAD surrimary reports for the recreational 
hunter scenario reVeals that exposure from exterrial̂  exposure from Thorium-232 and daughters 

20 (̂ ^̂ Th, ^̂ T̂h and ̂ ^̂ Ra) dominates the probabilistic estimate of radiation dose where the peak of the 
21 mean annual radiation dose was calculated to be 13.6 mrem per year and the maximum annual dose 
22 was calculated to be 78.6 mrem per year, which is estimated to occur after 1,000 years. The 50* 
23 percentile of the probabilistic radiation exposure was 0.4 mrem per year, the 90* percentile was 47 
24 mrem per year and the 95* percentile was 54 mrem per year. The deterministic radiation exposure, 
25 dominated by the consumption of meat after the cover was allowed to erode, was calculated to be 
26 0.3 mrem per year after 558 years. The peak of the mean radiation exposure for the consumption 
27 of meat was determuied to be 0.2±0.007 mrem per year, with ^̂ 'Pa and ^̂ R̂a isotopes are the most 
28 significant contributors to total effective annual dose for meat cqnsumptiqn. Appendix 19.5 
29 . (Newfield 3004008.rad) provides RESRAD sunimary report for this analysis. 

5.5.8 Industrial Worker Scenario (Restricted Area, Controls Fail) 
31 In the event that institutional confrols fail, the industrial workers may gain access to the restricted 
32 area. The results pf the RESRAD computer code are provided in Table 17.8.7. The peak of the 
33 mean annual radiation dose was calculated to be 0.7 nirem per year and the maxinium annual dose 
34 , was calculated to be 6.7 riirem per year. The 50* percentile of the probabihstic radiation exposure 
35 was 0 mrem per year, the 90* percentile was 2.5 mrem per year and the 9 5* percentile was 3.4 miem 
36 per year. The radiation exposure was external, radiation contributing 100% of the dose in Year 0 of 
37 the analysis. Two isotopes contributed to the direct exposure, ^̂ R̂a and ^̂ ^Th, 19% and 77% 

respectively. Appendix 19.5 (Newfield 3004004.rad) provides the output of the RESRAD code. 
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1 5.5.9 Slag Excavation Scenario (Restricted Area, Controls Fail) 
2 The computer code RESRAD was not adequate to evaluate the potential direct radiation exposure 
3 over the exposure period of 10 days or 80 hours. Microshield was used to model the exposed slag 
4 as an infinite slab, I meter thick. Table 17.8.9 summarizes the potential exposures; an exposure rate 
5 of 0.13 mR/hr was calculated. The results of the Microshield code was compared to existing 
6 monitoring data sunounding the Storage Yard.'^' These data indicated ari extemal exposure rate of 
7 250 to 300 millirem iri the three month period (0.01 mR/hour at approximately 20 feet from the edge 
8 of the Storage Yard). The results of the Microshield code verified these results. For the intrader, 
9 the potential radiation exposure was calculated to be 8 mrem for the 80 hour exposure period. 

10 5.5.10 Suburban Resident Scenario (Restricted Area, Controls Fail, Excavation) 
11 In the event that the intrader attempts to excavate the slag, it is assumed that the cover is not repaired 
12 and the excavation is abandoned as is. In an effort to provide a conservative estimate of radiation 
13 exposure, tiiis scenario assumes that the suburban family lives 1,000 feet directly dovrarange of the 
14 open excavation. The exposures summarized in Table 17.8.10 are added to the calculated dfrect 
15 exposure estimate of 0.002 mR/hr or 17 mrem per year. 

16 5.6 Summary of Dose Modeling and Comparison to Release Criteria 
17 The estimates of peak mean dose to the critical exposure groups in each of the foregoing scenarios 
18 have beeri derived using industiy standard modeling tools specifically designed to assess exposures 
19 to residual radioactivity. Conservatism has been built into the modeling by conscientiously selecting 
20 exposure factor values that en on the side of safety when confronted with uncertainty in the selection 
21 of input parameters. In order to provide the risk managers and decision makers with insight as to 
22 the degree of conservatism associated witii the dose modeling, projected annual doses have been 
23 calculated with botii deterministic and probabilistic techniques. 

24 

25 

26 

Based on the results presented above, the source term in each of the scenarios considered is projected 
to produce a peak mean annual dose that is well-below the dose limits for unrestricted and restricted 
release as specified in 10 CFR 20.1402 and 1403, respectively, as shown in the following: 

27 Dose Modeling Summary 

28 Scenario Area Status of Controls Peak of 
the Mean 

Dbse 
Estimate 

(millirem ) 

Applicable 
Dose 
Limit 

(millirem) 

29 Trespasser Unrestricted In Place <1 25 

30 Suburban Resident Unrestricted Fail <1 25 

31 Maintenance Worker Restricted In place <1 25 

Letter From Carol Beigei to David Smith, Quarter 4, 2004 Perimeter Monitoring Results, Januaiy 3, 2005. 
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Scenario Area Status of Cohtrols Peak of 
the Mean 

Dose 
Estimate 

(millirem ) 

Applicable 
Dose 
Limit 

(millirem) 

1 Industrial Worker Restricted In place <1 25 

2 Tiespassei Restricted Inplace <1 25 

3 Recreational Huntei : Restricted Fail 13.6 100 

4 Industrial Wbikei Restricted Fail < l 100 ' 

5 Slag Excavatoi Restricted Fail 8.3 100 

6 Subuiban Resident Restricted/Excavated Fail 17. 100 

9 

10 

c 

Once decoinmissioning pursuant to this Plan is complete, the radiation doses incuned by any of the 
potentially affected population groups, i f any, will be lower than the estimates derived herein. In any 
case, they will not be discemible from background radiation exposures incuned by these population 
groups by virtue of being alive. 
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6 ENVIRONMENTAL INFORMATION 

The environmental information required for evaluation of this Decommissioning Plan is outlined in 
NUREG-1748.'̂ ^ Appendix 19.9 contains the information solicited in that document, captured as 
a stand-alone-Envfronmental Report. 

G 

G '̂ ^ U. S. Nuclear Regulatory Commission, Division of Waste Management, "Environmental Review Guidance for 
Licensing Actions Associated with NMSS Programs; Final Report", NUREG-1748, August, 2003. 
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7 ALARA ANALYSIS 
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The proposed decommissionirig actibn at SMC's Newfield facihty is on-site stabilization andlong-
term confrol of the residual radioactivity at the site. In order to demonsfrate that this approach is 
consistent vdth the ALARA (As Low As Reasonably Achievable) principle, a cost-benefit analysis 
that compares it to other altematives. was performed. As described in Chapter 6 of this 
Decommissioning Plan, the three altematives are: (1) Partial restriction of the site under the long-
term confrol license, with the remainderof the site released for unrestricted use; (2) Off-site disposal 
followed by release of the entire site for unrestricted use (i .e., the license termination altemative) and 
(3) rio action altemative (i.e., the license continuation altemative). The following subsection 
contains a brief description of the three alteifratiyes along with tiie results of the cost-beriefit analysis. 

7.1 Description of Decommissioning Options 
7.1.1 On-Site Stabilization and Long Term Control (LTC) Alternative 
For the propbsed decommissioning action, residual radioactive materials above restricted release 
levels that are present at the Newfield site will be consolidated into a sirigle capped pile within the 
Storage Yard, which will remain a radiologically-restricted area. Once the engineered barrier is 
installed over the seven (7) month constmction period, a Final Status Survey of the plant in its 
entirety will be performed and documented as evidence that the restricted portion of the site meets 
the established dose criteria for restricted release (i.e., 25 millirem TEDE with all confrols in place 
and 100 millirem i f confrols fail), and that the umestricted portion of the site meets the dose criterion 
for unrestricted release (i.e., 25 millirem TEDE). At that ppint, Licerise No. SMB-743 would be 
amended to a long term confrol (LTC) license, wherein license provisions that include access 
restrictions, maintenance, monitoring (visual inspections and radiation surveys) and specific legal 
restrictions against future residential constraction, farming or business redevelopment on the 
restricted area would be attached. The remainder of the property will then be released for 
imrestricted use. 

26 

27 

28 

29 

3b 

31 

32 

33 

34 

35 

7.1.2 Off-site Disposal and License Termination (LT) Alternative 
The LT altemative would require residual radioactivity present at the Newfield site to be processed 
and tiienfransported to the Envirocare of Utah, Inc. facility near Cli ve, Utah for disposal as low-level 
radioactive waste. Once the two (2) year constraction period is complete, a Final Status Survey of 
the plant in its entirety will be performed and documented as evidence that the site meets the 
established dose criteria for umestricted release (i.e., 25 millirem TEDE). At that point. License No. 
SMB-743 would be terminated and the site released for unrestricted use. 7 

. •' • ' • . • ' . • • '' { ' ' 
7.1.3 License Continuation (LC) Alternative 
I f no action is taken at the Newfield site, the residual radioactivity present would retain its cunent 
amount and configuration, and the existirig conditions of License No. SMB-743 would remain as 
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1 they are as of the date of this report.'̂ ^ Assuming all provisions of the cunent license continue to 
2 be met, the annual radiation dose poteritial to workers at the site and to members of the general 
3 population would remain unchanged from their cunent measured yalues. Although this altemative 
4 does not offer an acceptable regulatory basis (i.e., the ovmer would be in violation of the timeliness 
5 requirements of 10 CFR 40.42), it is nonetheless included in the ALARA analysis for comparison 
6 purposes only. 

7 7.2 Comparison of Risks 
8 There are a variety of risks associated with each of the aforementioned options. These include 
9 physical risks associated with the implementation of the option (i.e., remedial action activities and 
10 fransportation), as well as radiological risks present during implementation and after the option has 
11 been fiilly implemented. The following subsections describe and quantify these risks in compatible 
12 units so that the radiological ramifications of the three options may be fairly compared. 

13 7.2.1 Radiological 
14 Because radiation exposure, i f high enough, is associated with an increased risk of cancer, the 
15 radiological risk of interest in the comparison'of the three decoinmissioning options applicable to 
16 the Newfield site is the risk of incurring fatal cancer. Hypothetically, the risk of harm caused by 
17 radiation exposure increases as the exposure increases.'̂  However, no effects have ever been 
18 observed at levels below 5,000 millirem delivered over a one year period.'̂ '̂'̂ * In fact, the effects 
19 seen when humans are exposed to 100,000 millirem over a very short time period are temporary and 
20 reversible. It takes a short-term dose on the order of 500,000 millirem (without medical 
21 intervention) to cause death.'̂ ^ 

22 The radiation dose potential to even the maximally-exposed iridividual associated with the 
23 decommissioning of the Newfield site, regardless of which option is selected, is far too low to result 
24 in demonstrable health effects. Nonetheless, for the purpose of comparing the three options, the 
25 LNT, or "Linear No Threshold" hypothesis provides a usefiil risk assessinent tool. In essence, this 
26 hypothesis states thiat since scientists have observed a linear relationship between radiation dose and 
27 effect at high doses and dose rates, and since a "radiation free" environment to test the theory at low 
28 doses (taken to be 20,000 millirem TEDE or less) does not exist, for radiation protection purposes 
29 it is reasonably conservative to assume that the relationship is indeed linear. While the LNT 

As currentiy written. License No. SMB-743 authorizes possession of up to 303,050 kilograms of thorium in any 
chemical/physical form, and up to 45,000 kilograms of uranium in any chemical or physical form. As of October 21, 
2005, SMC was at 96.8% of the thorium limit and 87.6% of the uranium liinit. 

This linear relationship between dose and effect is clearly demonstrated in populations that have received large, acute 
exposures. " 
''^ Health Physics Society, "Radiation Risk in Perspective", Position Statement of the Health Physics Society, January, 
1996 (revised August, 2004). 

Health Physics Society, "Compensation for Diseases that Might be Caused by Radiation Must Consider the Dose", 
Position Statement of the Health Physics Society, March, 2000 (Reaffirmed, March, 2001). 

International Commission on Radiological Piotection, ICRP Publication 60, "1990 Recommendations of the 
International Cominission". Peigamon Press. 1991. o' 
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1 hypothesis leads to the obvious conclusion that any radiation dose, no matter how small, may be 
2 capable of causing some biological damage or detriment - a conclusion that is not supported with 
3 facts - i t nonetheless offers a conservative risk coefficient that is useful for this assessment. 

4 The coefficient that will be used to derive comparative risks associated with the three 
5 decoinmissioning options is that which gives the individual risk of fatal cancer per rem of'dose 
6 equivalent, or approximately 5 x 10"̂ .'-̂ ^ The following subsections give the hypothetical risk 
7 associated with the option-specific dose for on-site workers and members of the public, and Table 
8 17.9 gives a summary of findings. 

7.2.1.1 On-site Workers 
10 LC Altemative 
11 For the LC altemative, radiological conditions at the site would remain as they are today. Since no 
12 - operations involving source material would be permitted by the continued hcense, the only pathway 
13 for exposure of personnel preserit on the site would be extemal exposure associated with close 
14 proximity to the slag piles. / 

15 The ambient doses incuned by monitored workers during the production of ferrocolumbium, which 
16 required them to come in close proximity to both the feed stock and the slag in the operational areas 

of the plant as well as the Storage Yard, were less than 40 millirem per calendar year.'*' Therefore, 
the dose potential for cunent on-site workers, who seldom frequent the Storage Yard and do not 

19 perform any other licensed operations, is conservatively assumed to be 50% of the maximum 
20 measured exposure for monitored workers, or 20 millirem TEDE. For a 30-year working lifetime, 
21 andapplyingtheriskcoefficientof5x 10'''ahypbtheticalfatalcancerriskpotentialof3.0xl0'^may 
22 be assumed for on-site workers. , ^ 

23 LTC Altemative 
24 For the LTC altemative, radiological conditions associated with the shaping of the residual 
25 radioactivity cunently in the Storage Yard and installation of the engineered barrier presents the 
26 potential for direct radiation exposure and iiihalation of airborrie radioactivity by on-site workers.'™ 
27 In addition, once the LTC license is in place, the dose potential'for on-site workers, would be as 
28 shown for the Industrial Worker scenario in Chapter 5 of this decoinmissioning plan. 

29 From the air modeling results shown in the Environmental Report (see Appendix 19.9), the 
30 concenfration of airbome particulates for the seven-month duration of these operations is 
31 approximately 11x10° micrograms per cubic meter. Assuming a reasonable maximum of 10 times 
32 this concenfration, and. applying the isotopic concenfration for each as shown in Table 17.7, the 

National Academy of Sciences, National Research Council, Committee on the Biological Effects of Ionizing 
Radiation, "Health Effects of Exposuie tp Low Levels of Ionizing Radiation (BEIR-V)", Natiorial Academy Press, 
Washington, D.C, 1990. 

See "Report of Radiation Safety Suiveillance" foi Quarteis 1, 2 and 3 of 1996. 
Once the residual radioactivity is covered, there will be no measurable dose potential for on-site workeis, thus no 

ladiation dose of significance is associated with the peifoimance of the final stams>uivey. 
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1 resulting airbome concenfration in the Storage Yard for the 512-hour continuous work time 
2 associated with placement and configuration would be 2.0x10"''' microcuries each of thorium and 
3 uranium per milliliter. When the Derived Air Concenfrations (DACs) authorized for SMC are 
4 applied (i.e., 1.91x10" microcuries per milliliter for thorium and 8.4x10"" microcuries per milliliter 
5 for uranium), the resulting intemal dose potential to a hypothetical worker would be 1.7 millirem 
6 (CEDE).'^' 

7 The ambient exposure rate measured around the circumference of the Storage Yard ranges from 
8 "background" to approximately 130 microR per hour, with an average measured rate of 
9 approximately 30 microR per hour.'̂ ^ I f a hypothetical remediation worker is present somewhere 
10 within the Storage Yard for the duration bf remedial activities (i.e., 512 working hours), it is not 
11 unreasonable to assume his/her dose rate potential from extemal radiation would be equivalent to 
12 the average measured exposure rate, for a total dose potential of 15.4millirem EDE. 

13 Applying the risk coefficient of 5x10"^ to the total dose potential from all exposure pathways of 
14 17.1 millirem TEDE, and assuming a single hypothetical worker incurs the dose from all of these 
15 pathwaysandforallapplicabletimeperiods, the fatal cancer risk potential would be 8.6 x10"^ for 
16 on-site workers. , 

17 LT Altemative 
18 For the LT altemative, radiological conditions associated with processing (cmshing) and packaging 
19 the residual radioactivity that is cunently in the Storage Yard prior to shipment to the disposal site 
20 in Utah presents the potential for direct radiation exposure and inhalation of airbome radioactivity 
21 • by on-site workers.'" From the air modeling results shown in the Environmental Report (see 
22 Appendix 19.19), an airbome concenfration of respirable particulates in air is approximately 
23 22.8x10° micrograms per cubic meter for the five-month duration in operations for each'year. 
24 Assuming a reasonable maximum of 10 times this concentration, and applying the isotopic 
25 concenfration for each as shown in Table 17.7, the resulting airbome concentration in the Storage 
26 Yard for the 840-hour continuous work time duration would be 4.2x10"''' microcuries each of 
27 thorium or uranium per milliliter, respectively.'̂ '' When the Derived Air Concenfrations (DACs) 
28 authorized for SMC are applied for each, the resulting intemal dose potential to a hypothetical 
29 worker would be I.O millirem (CEDE).'̂ ^ 

Provision 12 of License No; SMB-743 authorizes the use of adjusted ALI and Derived Air Concentration (DAC) 
values for hcensed materials. 

Beigei, C. D., "Quartei 4, 2004 Perimetei Monitoring Resuhs", submitted to D. R. Smith, Januaiy 3, 2005. 
Once the residual radioactivity is covered, there will be no hieasuiable dose potential foi on-site woikeis, thus no 

radiation dose of significance is associated with the peiformance of the final status survey. 
To ensure an element of conservatism in this analysis, no engineered or administrative controls over the work area 

and the woiking population and no standaid radiation protection principles coinmonly associated with radiological work 
of this type were taken into account. 

Provision 12 of License No. SMB-743 authorizes the use of adjusted ALI and Derived Ai i Concentiation (DAC) 
values for licensed materials. 
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1 The ambient exposure rate at the circumference of the Storage Yard ranges from "background" to 
2 approximately 130 microR per hour, with an average rate bf approximately 30 microR per hour. '̂ ^ 
3 I f a hypothetical remediation worker is present somewhere within the Storage Yard for the duration 
4 of remedial activities (i.e., 840 hours per year for a total of two years), his/her dose potential from 
5 extemal radiation would be 50.4 millirem EDE. 

6 Applying the risk coefficient of 5 x 10"'' to the totaf dose potential from the iritemal and extemal 
7 

8 

exposure pathways during constmction of 51.4 millfrem TEDE results in a fatal.cancer risk potential 
of 2.6 X 10'̂  for On-site workers. ' 

9 7.2.1.2 Members of the Public 
10 LC Altemative ^ 
11 For the LC altemative, radiological conditions at the site would remain as they are today. Since no 
12 operatioris involving source material would be pennitted by the continued license, the only pathway 
13 for exposure of members of the general public would be extemal exposure associated with close 
14 proximity to the slag piles. 

As a licensee, SMC is required by 10 CFR 20.1301 and 1302 to demonsfrate that members of the 
general public do not incur a radiation dose in excess of IOO millirem TEDE in any calendar year. 
The maximum measured ambient exposure rate at the fence line around the Storage Yard is 
approximately 130 microR per hour with an average measured rate of approximately 30 microR per 

19 hour and a nominal radon dose rate from baghouse dust emanation of approxunately 8.2x 10"̂  microR 
20 per hour.'̂ ^ Monitoring records over the past five years demonsfrate that no member ofthe public 
21 has incuned a radiation dose that even approaches the regulatory limit. 

22 Nonetheless, to ensure an demerit of conservatism in this assessment, it is assumed that a 
23 hypothetical member of the general public is present somewhere around the perimeter of the Storage 
24 Yard constantly and continuously such that his/her annual radiation dose is equal to the regulatory 
25 limit of 100 millirem. Over a 70-year lifetime, that hypothetical member of the public would thus 
26 incur a total dose of 7,000 millirem. Applying the risk coefficient of 5 x IO"'̂  to the lifetime dose 
27 potential from both pathways results in a hypothetical fatal cancer risk potential of 3.5 x 10"̂  for 
28 members of the general public. 

29 LTC Altemative . " 
30 For the LTC altemative, radiological conditions associated with the shaping ofthe residual 
31 radioactivity cunentiy in the Storage Yard and installation of the engineered barrier presents the 
32 potential for direct radiation exposure and inhalation of airbome radioactivity by members of the 
33 public.''^ 

Berger, C. D., "Quarter 4, 2004 Perimeter Monitoring Resuhs", submitted to D: R. Smith, January 3,2005. 
Berger, C. D., "Quarter 4,2004 Perimeter Monitoring Results", submitted to D. R. Sniith, January 3, 2005. 
Once the residual radioactivity is covered, there will be no measurable dose potential for on-site workers, thus no 

radiation dose of significance is associated with^he performance of the final status suivey. 
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1 From the air modeling results shown in the Environmental Report (see Appendix 19.9), the 
2 concenfration of airbome respirable particulates during constmction operations at the nearest off-site 
3 location is 10.97 or approximately 11 micrograms of material per cubic meter. Applying the specific 
4 activity for each of the radionuclides in the site source term (see Table 17.7), the resulting uranium 
5 or thorium concenfration would be 2 x 10"'̂  microcuries per milliliter. When the Derived Air 
6 Concenfrations (DACs) authorized for SMC are applied for each, the resulting intemal dose potential 

to a hypothetical worker would be 0.16 millirem (CEDE). 

8 The ambient exposure rate at the circumference of the Storage Yard ranges from "background" to 
9 approximately 130 microR per hour, with an average rate of approximately 30 microR per hour.''' 
10 I f a hypothetical member of the general public is present somewhere near the perimeter bf the 
11 Storage Yard constantly and continuously for the duration of remedial activities (i.e., 512 hours), 
12 his/her dose potential from extemal radiation would be 15.4 millirem EDE. 

13 Once the LTC license is issued, the dose potential for members of the public has a maximum value 
14 of 25 millirem TEDE. Over a 70-year lifetime, this is equivalent to a dose potential of 1,750 
15 millirem, TEDE. Applying the risk coefficient of 5 x 10"'' to the total dose potential from all 
16 exposure pathways of 1,766 millirem TEDE results in a fatal cancer risk potential of 8.8 x 10"'' for 
17 members of the public. 

18 LT Altemative 
19 For the LT altemative, radiological conditions associated with the processing and packaging the 
20 residual radioactivity cunently in the Storage Yard for shipment to the disposal site in Utah presents 
21 the potential for direct radiation exposure and inhalation of airbome radioactivity.by members of the 
22 public.'^" In addition, members of the public may incur direct exposure during the frarisportation of 
23 the residual radioactivity to the Utah disposal site. Furthermore, after the license is terminated, 
24 member of the public may incur a radiation dose of up to 25 millirem TEDE in any one year (see 
25 Subpart Eof 10 CFR 20). , 

26 From the air modeling results shovm in the Environmental Report (see Appendix 19.9), the 
27 concentration of airbome respirable particulates during constraction operations at the nearest off-site 
28 location is 22.8 micrograms of material per cubic meter. Applying the specific activity for each of 
29 the radionuclides iri the site source term (see Table 17.7), the resulting uranium or thorium-
30 concenfration would be 4.2 x 10"'̂  microcuries per milliliter. When the Derived Air Concenfrations 
31 (DACs) authorized for SMC are applied for each, the resulting intemal dose potential to a 
32 hypothetical worker for the two-year constmction period (840 hours per year) would be 1.13 
33 millirem (CEDE). 

Berger, C. D., "Quarter 4, 2004 Perimeter Monitoring Results", submitted to D. R. Smith, January 3, 2005. 
Once the residual radioactivity is covered, there will be no measurable dose potential for on-site workers, thus no 

radiation dose of significance is associated with the performance of the final status survey. 
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1 The ambient exposure rate at the circumference of the Storage Yard ranges from "background" to 
2 approximately 130 microR per hour, with an average rate of approximately 30 microR per hour.'*' 
3 I f a hypothetical member of the general public is present somewhere near the perimeter of the 
4 Storage Yard constantiy and continuously for the duration of remedial activities (i.e., 1,640 hours), 
5 his/her dose potential from extemal radiation would be 50.4 millirem EDE. 

/ . . . 

6 Once the license is terminated, the dose potential for members of the public has a maximum value 
7 of 25 millirem TEDE. Over a 70-year lifetime, this is equivalent to a dose potential of 1,750 
8 millirem, TEDE. Applying the risk coefficient of 5 x I.O"'* to the total dose potential from all 
9 exposure pathways of 1,802 millfrem TEDE results in a fatal cancer risk potential of 9.0x10"'' for 
10 members of the public. 

11 7.2.2 Remedial Action Activities 
12 When any remedial actions are perfonned, there is a risk for non-radiation-related injury or harm 
13 associated with those actions. From NUREG-1496, the workplace accident fatality rate may be 
14 assumed to be 4.2 x 10'* per person-hour.'*^ The following subsections give the hypothetical risk 
15 of fatality from the remedial actions associated with each option for both pn-site workers and 
16 members of the public. 

LC Altemative 
For the LC altemative, it is assumed that there would be no remedial actions performed.'*' 

19 Therefore, there would be nb pbtential fbr harm (fatality) i f this option were irnplemented for either 
20 workers or members of the general public. 

21 LTC Altemative 
22 For the LTC altemative, workers incur some risk of fatality from accidents that may occur during 
23 the shaping bf the residual radioactivity, the installation ofthe engineered barrier, and during the 
24 performance of the final status survey. As shown in Section 8.5 of this decommissioning plan, the 
25 time duration of these activities is projected to be a total of 512 working hours, -with the number of 
26 workers ranging from six (6) to 12. To ensure an element of conservatism in this analysis, a total 
27 of 12 workers is assumed, for a collective duration of 6,144 person-hours. Applying the risk 
28 coefficient of 4.2 x 10"* to this collective duration results in a fatality risk potential of 2.6 x 10 " for 
29 on-site workers. The fatality risk potential for members of the general public would be "zero". 

30 LT Altemative 
31 For the LT altemative, workers incur some risk of fatality from accidents that may occur during the 
32 processing and packaging of the residual radioactivity for fransport to tiie Utah disposal site. As 

Berger, C. D., "Quartei 4,2004 Perimetei Monitoring Results", submitted to D. R. Sniith, Januaiy 3, 2005. 
NUREG-1496, "Final Generic Environmental Impact Statement in Support of Rulemaking on Radiological Criteria 

foi License Tennination of NRC-Licensed Nucleai Facilities", Vol. 2, Appendix B, Table A. 1, July, 1997. 
This is an umealistic assumption as it is likely that some sort of fumre remediation will be necessaiy. Howevei, foi 

the purposes of this assessment, the no-action option contains no provisions for future remedial actions. 

m c 
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1 shown in Section 8.5 ofthis decommissioning plan, the time duration of tiiese activities is projected 
2 to be a total of 840 working hours per year for a total of 1,680 hours, with the number of workers 
3 ranging from eight (8) to 10. To ensure an element of conservatism in this analysis, a total of 10 

workers is assumed, for a collective duration of 16,800 person-hours. Applying the risk coefficient 
5 of 4.2 X 10 to this collective duration results in a fatality risk potential of 7.1 x 10" for on-site 
6 workers. The fatality risk potential for members of the general public would be "zero". 

7 7.2.3 Transportation 
8 There are, of course, risks associated with fransporting people and goods from place to place. The 
9 fransport of residual radioactivity from the Newfield site presents no exception. From NUREG-
10 1496, the fransportation accident fatality rate may be assumed to be 6.6 x 10"'' per kilometer.'*'' The 
11 following subsections give the hypothetical risk of fatality from fransportation associated with each 
12 option for both on-site workers and members of the public. 

13 LC Altemative 
14 : FortheLCaltemative,therewouldbenoremedialactionsperformedandnomaterialsfrarisported.'*^ 
15 Therefore, there would be no potential for harm (fatality) i f this option were implemented for either 
16 workers or members of the general public. 

17 LTC Altemative 
18 For the LTC altemative, people incur some risk of fransportation fatality associated with the 
19 fransport of bonow and constraction materials to/from the site as part of engineered barrier 
20 installation. For the purposes of cost estimation, a round-trip distance of five (5) miles was assumed. 
21 With a total of 1,233 tracks making the trip for the engineered barrier material and 211 tracks 
22 making the trip for cover material, the total distance fraveled would be 7,220 track miles or 12,033 
23 kilometers. Applying a fatality risk coefficient of 3.8 x 10 * (for track fravei) to this total distance 
24 results in a transportation fatality risk potential of 4.6 x 10"'' that is applicable to both workers and 
25 , members of the public.'*^ 

25 LT Altemative 
27 For the LT altemative, people incur some risk of fatality from fransportation accidents that may 
28 occur during the fransport of packaged residual radioactivity to the Utah disposal site. As shown in 
29 Table 17.15, the projected travel distance for these activities is approximately 2,250 miles. With a 
30 total of 737 rail cars making the trip per year over a two-year period, the total distance fraveled 
31 would be 3,316,500 rail car miles or 5,527,500 kilometers. Applying a fatality risk coefficient of 

Federal Railroad Administration, Office of Safety Analysis, "Accident/Incident Overview, Januaiy to April, 2005", 
total accident incident rate with fatalities, July 27, 2005. 

This is an unrealistic assumption as it is likely that some sort of fumre remediation will be necessaiy. Howevei, foi 
the puiposes of this assessment, the no-action option contains no provisions foi fiituie remedial actions. 
'86 NUREG-1496, "Final Generic Environmental Impact Statement in Support of Rulemaking on Radiological Criteria 
fo i License Teimination of NRC-Licensed Nucleai Facilities", Vol. 2, Appendix B, Table A. 1, July, 1997. 
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/ 2.3 X 10"̂  (for rail travel) to this total distance results in a transportation fatality risfcpotential of 7.6 
2 X 10"'that is'applicable to both workers and members ofthe public.'* '̂'** 

3 7.3 Comparison of Costs 
4 Appendix N of NUREG-1757 (Vol. 2) recommends licensees evaluate the total cost (Cost̂ ) of the 
5 various altematives being evaluated, which is then balanced against the benefits. The following is 
6 the calculational methodology provided:'*' 

7 Costj. = Cosf^ + Cosf,^ + Cost^cc^ ^O^^TF + C o s f i ^ ^ + Costp^^^ + Cosf^^^^ 

8 where CbstR = the monetary cbst of the decommissioning altemative, Costco = the monetary cost 
9 for fransport and disposal of the waste generated by the action, CostAcc ~ the monetary cost of 
10 worker accidents during the action, Costis = the monetary cost of traffic fatalities during waste 
11 fransportation, Cost^^=the monetary cost of dose received by workers performing the altemative 
12 and fransporting waste to the disposal facility, Costpô jg = the monetary cost of the dose to the public 
13 from excavation, fransport and disposal of waste, and Cost̂ ther = other costs as appropriate for the 
14 particular situation (i.e., licensing, changes in land value, environmerital impacts). 

15 Chapter 15 and Table 17.14 give the cost estimates for the prefened decommissioning option (i.e., 
16 the.LTC altemative). This and the estimates for the LC and the LT altematives (see Tables 17.15 

and 17.16) were based on a variety of cost-estimatirig data sources, vendor information, conventional 
cost-estimating guides, inflation adjustment, and similar estimates as modified by prior site-specific 
project cost information. The following subsections sunimarize the costs associated with the other 
parameters in the aforementioned equation for each of the decommissioning optioris. 

21 7.3.1 Riemedial Action Activities 
22 LC Alternative ' 
23 For the rio-action option, Cost̂  would be the on-going annual costs, or those associated with license 
24 compliance only. These would include the cost of radiological surveillance, record keeping, licensing 
25 fees, and regulatory interactions. Based on costs incuned in calendar year 2004, the total annual cost 
26 of these activities at the Newfield site is $62,400. The present worth of this cost incuned aimually 
27 over a 1,000-year period, assuming a 3% rate of return in accordance with recent USNRC guidance, 
28 would be $2,700,000. Table 17.16 shows the breakdown for this cost estimate. 

29 LTC Altemative 
30 The Costft of implementing the LTC altemative is described in detail in Chapter 15 ofthis 
31 decommissioning plan. That cost, which includes the cost of long-term surveillance and • , - • ; 

'̂ ^ Federal jfeilroad Administiation, Ofiice of Safety Analysis, Accident/Incident Overview, Januaiy to December,̂ 004 
(see http://safetydata.fia.dot.gov/OfficeotSafety/Queiy/Default.asp?page=statsSas.asp for data base). 

The risk associated with transporting soil covei material foi the remediated stoiage yaid was not included in the 
assessment. 

NUREG-1757, Vol.2, Appendix N, Section N.1.2. • ' 
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1 maintenance, as well as the cost of record keeping, licensing fees, and regulatory interactions over 
2 a 1,000-year period is $ 5,172,507, adjusted for the escalating cost of money. Table 17.14 shows 
3 the breakdown for this cost estimate. 

^ ' 
.4 LT Altemative 
5 For the LT altemative, Cost̂  is equal to the cost of material packaging, shipment, disposal, and the 
6 associated cost to complete the final status survey and then terminate License No. SMB-743. The 
7 cost of fransporting the packaged material to the disposal site is shown in Table 17.15. Once the 
8 license is terminated and all applicable records fransfened to the USNRC pursuant to Subpart L of 
9 10 CFR 10, there would be no continuing cost. Therefore, the total cost of the altemative would be 
10 $58,080,851. Table 17.15 shows tiie breakdown foi: this cost estimate. 

11 7.3.2 Transportation of Waste 
12 LC Altemative 
13 For the no-action option, no waste would be shipped for disposal. Therefore, there would be no 
14 ^ waste fransportation cost associated with this altemative. 

15 LTC Altemative 
16 For the LTC altemative, no waste would be shipped for disposal. Therefore, there would be no 
17 waste fransportation cost associated with this altemative. 

18 LT Altemative 
19 Before terminating License No. SMB-743, all packaged and staged radioactivity must be fransported 
20 approximately 2,250 miles to the Envirocare of Utah facility. ThecoStofthisactionis$14,485,I22. 

21 7.3.3 Waste Disposal 
22 LC Alternative 
23 For the no-action option, no waste would be disposed of'^° Therefore, there would be no waste 
24 . disposal cost associated with this altemative. 

25 LTC Altemative ~ 
26 For the LTC option, no waste would be disposed of. Therefore, there would be no waste disposal 
27 cost associated with this altemative. 

28 LT Altemative 
29 The cost of disposing of all packaged and shipped residual radioactivity from the Newfield site 
30 includes the cost of acceptance testing. As shown in Table 17.15, this amount has been estimated 
31 at $21,539,215. 

This is an unrealistic assuinption as it is likely that some sort of fumre remediation with associated waste disposal 
will be necessaiy. However, forthe purposes of this assessment, the no-action option contains no provisions foi disposal 
of waste. 
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7.3.4 Cosf of Construction (Non-Radiological) Risks 
2 LC Altemative , 
3 Fortiie no-action option, no constraction would be on-gbing.'^' Therefore, there are no constraction 
4 , risk costs associaited with this altemative and Cost̂ cc zero. 

5 LTC Altemative ' , 
6 For the LTC option, there is a risk of constraction-related injuries. As reconimended in 
7 NUREG-I496, theircostmaybe evaluated as follows: , 

8 Cosf^cc = $3,000,000 X X 7^ ^ , 

9 where $3,000,000 = the USNRC's recommendation on the monetary value of a fa;tality equivalent 
10 to $2,000 per person rem; F̂ ^ = the workplace fatality rate in fatalities per hour worked; and T^ = the 
11 worker time required for remediation in units of worker-hours.'̂ ^ 

12 For the LTC altemative, the workplace fatality risk, as shown in Section 7.2.2, above, is.2.6 x 10"''. 
13 Therefore, the costof constraction risks for this altemative is:'̂ ^ 

14 Cos/'̂ cc = $3'000>000 2.6x10-* = $780 

"ts LT Altemative ( 

16 " There is also a risk of constraction-related injuries for the LT option. Using the same approach 
17 shovra previously, with a workplace fatality risk of 7.1 x 10"'', the cost of construction-related risks 
18 for this altemative is:'^'' 

19 Cosf^cc = $3-000-000 7.1x10-" = $2,130 

This is an'umealistic assumption as it is likely that some sort of fiimre constmction activities will be necessary. 
However, for the purposes of this assessment, the no-action option contains no provisions foi on-site constraction. 

If the cost pel peison-iem averted is incieased to $20,000 as suggested in NUREG-1757, Vol. 2, Appendix N 
(Section N;4), the cost associated with a tiansportation fatality would increase to $30,000,000 and the cost associated 
with woikplace accidents would thus be deteimined as follows: 

1 • .• ' • ' 
Cost,£^ = $30,000,000 X X T, 

I f the basis foithe cost per fatality is made consistent with the recommendations of NUREG-1757, Vol. 2, Appendix 
N (Section N.4), the Cost̂ cc in this case would be $7,800. ' 

If the basis foi the cost per fatality is made consistent with the recommendations of NUREG-1757, Vol. 2, Appendix 
N (Section N.4), the CostA„ in this case would be $21,300. 
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1 7.3.5 Cost of Transportation Risks 
2 ^ LC Altemative 
3 For the no-action option, no fransportation ofresidual radioactivity would occur.'̂ ^ Therefore, there 
4 are no fransportation risk costs associated with this altemative. 

5 LTC Altemative 
6 For the LTC option, no fransportation of residual radioactivity off-site would occur. However, there 
7 is fransportation associated with the constraction of the engineered barrier. As recommended in 
8 NUREG-1496, the cost of fransportation-related risks may be evaluated as follows: 

V 
9 Costjp = $3,000,000 X — ^ X X D7-

KsH/P 

10 where $3,000,000 = the monetary value of a fatality equivalent to $2,000 per person rem; - the 
11 volume of material in units of cubic meters, F^ - the fatality rate per vehicle-kilometer fraveled in 
12 iinits of fatalities per vehicle-km; T>j - the distance fraveled in km; and Vg îp = the volume of a 
13 vehicle shipment in cubic meteirs.'̂ *''̂ ^ From Section 7.2.3, above, the fransportation-related risk for 
14 the LTC altemative is 4.6 x 10"^. Therefore, the cost of fransportation risks for this altemative would 

he:''' 

Costyr: = $3,000,000 X 4.6x10-" = $1,380 

This is an umealistic assumption as it is likely that some sort of fiimre remediation that involves transportation of 
materials will be necessary. However, for the purposes of this assessment, the no-action option contains no provisions 
for transport. 

The NUREG-1496 equation requires input parameters in units associated with transport by track. Howevei, it is 
anticipated that the residual radioactivity at the Newfield site would be transported by rail lathei than track, thus the 
reason foi different units. 

If the cost pel peison-iem averted is incieased to $20,000 as suggested in NUREG-1757, Vol. 2, Appendix N 
(Section N.4), the cost associated with a transportation fatality would increase to $30,000,000 and the cost associated 
with woikplace accidents would thus be deteimined as follows: 

V 
Costyp = $30,000,000 X —5_ x F̂ . x 

I f the basis foi the cost pei fatality is made consistent with the recommendations of NUREG-1757, Vol. 2, Appendix 
N (Section N.4), tiie CostiT in this case would be $13,800. j 
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1 LT Alternative 
2 • For the LT option, there is a risk of fransportation-related injuries in the shipment of residual 
3 radioactivity to the Envirocare of Utah site. Using the same approach shown previously, with a 
4 fransportation fatality risk of 7.6 X 10"',thecostofconstraction-relatedrisksforthisaltemativeis:'^ 

5 Cosf^ = $3;000,000 x 7,6x10"^ = $2,280,000 

6 7.3.6 C6s( of Radiological Risks (With Long-term Surveillance and Maintenance) 
7 LC Altemative 
8 NUREG-1496 recommends the use ofa collective dose cost value, of $2,000 per person rem. As 
9 showninSection7.2.1.1,theradiationdoseassociatedwiththeLCaItemativeforindustrialworkers 

10 at the SMC site in its cunent condition is 600 millirem TEDE (20 millirem TEDE for 30 years. 
11 Pursuant to NUREG-1496 recommendations, a population density of 0.0004 persons per square 
12 meter of land may be assumed, meaning the anticipatedpopulation at the 67-acre Newfield property 
13 would be approximately 109 people, and the resulting collective dose would be approximately 65 
14 person-rem. This would then resiilt in a cost for the hypothetical radiological risks incuned of 
15 $130,800. I f a 3% discount rate is applied, a cost of $4,360,000 results.̂ "" 

16 As shown in Section 7.2.1.2, the total long-term permissible dose for a hypothetical member of the 
general public would be 7,000 millirem (IOO millirem TEDE for 70 years). Again assuming the 

r̂̂ a' population is equivalent to that for the Newfield site, 109 people each year, the collective dose would 
19 thus be 763 person-rem. Tbis would then result in a cost for the hypothetical radiological risks 
20 incuned (Cost̂ jojg-I-CostpDojg) of $50,866,667, discounted at the rate of 3%. 

21 LTC Altemative 
22 As shown in Section 7.2.1.1, the dose associated with the LTC altemative during constraction 
23 activities is 17.1 millirem. For a nominal nine-pet son worker population, the collective dose would 
24 be during constraction is 154 millirem or 0.2 rem, with an associated cost value of $400. 

25 As shown in Section 7.2.1.2, the total dose associated with the post-constniction phase is 1,766 
26 millirem (25 millirem TEDE for 70 years). Again assuming the population of the Newfield site is 
27 109 people each year, the collective dose would thus be 193 person-rem. This would then result in 
28 a cost (Cost̂ dogg + CostpDosJ for the hypothetical radiological risks incuned of $ 12,853,733 when 
29 a 3% discount rate is applied to the long-term component. 

30 LT Altemative ^ / ^ 
31 As shovra in Section 7.2.1.1, the dose associated with the LT altemative during constraction 
32 activities is 51.4 millirem. For a nominal nine-person worker population, the collective dose during 
33 constraction is 0.5 rem, with an assbciated cost value of $1,000. 

I f the basis for the cost per fatality is made consistent with the reconimendations of NUREG-1757, Vol. 2, Appendix 
N (Section N.4), the Cost̂ F in this case would be $22,800,000. 

NUREG-1757, Vol. 2, AppendixN, (Section N.I . I ) . 
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1 As shown in Section 7.2.1.2, the total dose associated with the post-construction phase is 1,802 
2 millirem (25 millirem TEDE fbr 70 years). Again assuming the population of the Nevi^field site is 
3 109 people each year, the collective dose would thus be 344 person-rem. This would then result in 
4 a cost (Cost̂ dose + CostpDosg) for the hypothetical radiological risks incuned of $22,901,000 when a 
5 3% discount rate is applied to the long-term component. 

6 7.3.7 Licensing 
7 There are a variety of licensing and other regulatory costs associated with each of the 
8 decommissioning altematives for the site. Since each of these can significantly impact the total 
9 project cost and are difficult to predict, the evaluation below is qualitative in nature only. 

10 For the LC altemative, licensing costs include the cost of maintaining the license, financial assurance 
11 and the cost of periodic inspections and re-licensing efforts. For the LTC altemative, the costs 
12 include licensing fees to develop an Environmental Impact Statement, financial assurance associated 
13 with the monitoring and maintenance trast, deed noticing costs, public and Site Specific Advisory 
14 Board (SSAB) meeting charges as required in 10 CFR 20.1403(d)(2) and heretofore unknovra future 
15 liabihties. Because ho regulatory interactions would be necessary with the LT altemative, there 
16 • would be no licensing costSi On a qualitative basis, it is clear that the LT altemative would present 
17 the greatest cost avoidance, followed somewhat closely by the LC altemative. , 

18 7.3.8 Change in Land Value 
19 During the actual implementation of the altematives listed below, no impacts on the economic use 
20 of the property are expected to result, as the actions associated with each altemative are basically 
21 limited to the Storage Yard and adjacent areas that are not cunently industrially active. Therefore, 
22 this evaluation focuses on potential impacts on land value once the altematives have been 
23 implemented. 

24 Long-term potential changes in land value associated with the implementation of these altematives 
25 are difficult to estimate, as they not only involve the normal variables associated with real estate 
26 cycles, but also such intangible factors as the potential stigma associated with a real or perceived 
27 environmental hazard, perceived risks, changes in science which may impact existing risk analyses, 
28 and potential ftiture hability associated with regulatory changes. More practical but still intangible 
29 factors a potential developer faces also include problems associated with achieving financing for 
30 such a property or the general "frouble factor" of dealing with such a property. Since each of these 
31 variables can significantly impact fiiture land values and are exfremely difficult to predict, the 
32 evaluation presented below focuses on a qualitative evaluation of potential impacts on land value 
33 associated with each ofthe altematives. 

34 LC Altemative 
35 For the no-action option, no changes in the existing nature of the site would.occur. Therefore, there 
36 are no costs or benefits in terms of future land value associated witii this altemative. 
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1 LTC Altemative 
2 For the LTC option, engineering, institutional and regulatpry confrols would limit fiiture use of the 
3 remaining restricted area (i.e., the area beneath the engineered barrier). Other existing restrictions 
4 associated with natural resource restoration requirements will prevent fiiture use/redevelopment of 
5 much of the cunently undeveloped area of the SMC facility. It is expected that industrial operations 
6 will continue in the existing developed portions of the facility. Based on the industrial worker 
7 assessment presented in Chapter 5, no restrictions on fiiture continued use of the existing industrial 
8, areas are anticipated. Therefore, no adverse impacts to existing land value are anticipated for these 
9 areas. With the aesthetic improvements associated with the engineered barrier materials as well as 
10 the iinproved aesthetics associated with the natural resource restoration program (i.e., reforestation 
11 of undeveloped portions of the site), an increase in future land use value could result. 

12 LT Alternative 
13 For the LT option, upon, the site would be released for unrestricted use coiripletion of the removal 
14 of residual radioactivity. Existing restrictions associated with natural resource restoration 
15 requfrements will prevent fiiture use/redevelopment of much of the cunently undeveloped area of 
16 the SMC facility. Similarly, soil contaminant levels will likely preVent any future residential use of 
17 thesite. However, continued industrial use of the existing developed areas is likely. Because the 

ja_ implementation of the LT altemative requires the upgrading of an existing railroad spur along the 
northem border of the site to support the removal bf materials off-site, the value of the facility as an 

'io industrial property is likely to increase follbwing remediation. As the railroad spur borders the 
21 northem edge of the SMC facility, associated rail spur imi)rovements also have the potential to 
22 increase the value of other adjacent properties for ftiture industrial use (e.g., the former Newfield 
23 municipal landfill, located immediately to the north of the Storage Yard area). >v 

24 7.3.9 Environmental Impacts ^ 
25 LC Alternative 
26 For the no action option, the existing Storage Yard area remains a potential erosion source and, 
27 therefore, a potential source of impacts to surface water quality should storm water management 
28 confrols not be maintained in the future. The Storage Yard area provides poor ecological habitat 
29 value and fhe exposed materials act as a potential a source of wind erosion. 

30 L T C Altemative " 
31 For the LTC option, reshaping of existing Storage Yard materials (which will require handling of 
32 only a portion of the existing materials) and the placement of cover materials over the pile will result 
33 in emissions that will be only a fraction ofthe Derived Air Concenfrations (DACs). Costs associated 
34 with the confrol of these emissions are included in the remedial action costs discussed in Section 
35 7.3.1. No other environmental costs are expected to be associated with the implementation of the 
36 LTC altemative. 

Long-term environmental benefits associated with the implementation of the LTC altemative include 
the reduction in potential erosion (both wind- and water-induced) of cunently uncovered Storage 

mm 
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1 Yard materials and the improved ecological habitat value of the engineered barrier relative to 
2 existing conditions. ^ 

3 LT Altemative 
~y 

4 For the LT option, the removal of residual radioactivity will result in greater emissions than those 
5 associated with the LTC altemative, a.s all of the residual radioactive materials will have to be 
6 removed and some will have to be crashed on site prior to loading in railcars for off-site disposal. 
7 The emissions associated with this altemative are estimated to be only a fraction of the applicable 
8 DACs. Costs associated with the confrol of these emissions are included in the remedial action costs 
9 discussed in Section 7.3.1. 

10 An environmental cost associated with the implementation of the LT option that is difficult to 
11 quantify is the cost of the loss of existing habitat associated with the upgrading of the existing 
12 railroad spur along the facility's northem property line. Since the spur was last used, the associated 
13 area has grovm over with dense vegetation. It is estimated that nearly 2 acres of dense vegetation 
14 will require removal to support the rehabilitation and extension of the existing spur. 

15 An indirect environmental cost associated with the implementation of the LT option that is difficult 
16 to quantify is the cost associated with the consumption oflandfiU space at the disposal facility. The 
17 permitting, design and constmction of such facilities are exfremely costiy. While the costs of the 
18 development and maintenance of the Envirocare facility are reflected in their existing disposal costs, 
19 it is reasonable to expect that the development of new facilities in the future will be even costlier. 
20 By consuming cunently permitted landfill airspace, a valuable commodity is being expended, 
21 guaranteeing increased costs for future projects where on-site stabilization is not an option. 

22 Long-term environmental benefits associated with the implementation of the LT altemative include 
23 the permanent removal of residual radioactivity from acting as a source of future erosion (both wind-
24 and water-induced) at this site. However, as the materials will not be destroyed but instead contained 
25 within another facility in Utah, the ultimate potential for fiiture impacts due to wind- and water-
26 induced erosion will be limited by the containment features of the disposal facility. 

27 While removal of the radioactive materials will allow for the area in which they are cunently stored 
28 to be planted with more habitat-friendly plants, the umestricted use of the area will allow for its 
29 ftiture development. Therefore, the long-term enhanced ecological value of the area is not 
30 guaranteed. 

31 7.3.10 Cost Summary 
32 Tables 17.14, 17.15 and 17.16 contain a summary of the costs associated with each of the three 
33 decoinmissioning altematives applicable to the Newfield site. For the LC altemative, the Costj-is 
34 $53,077,467. Forthe LTC altemative, the Costr is $18,028,800, and for tiie LT altemative, the Cost̂  
35 is $83,264,981. 
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7.4 CostlBenefit Analysis 
2 Table 1̂ 7.9 shows the potential hazard, the risk estimate determined for that hazard, and the 
3 implementation cost for each ofthe decomrriissioning options evaluated in this Chapter. It also 
4 demonsfrates that the LTC altemative presents a lower risk of fatality compared to the LT altemative 
5 and a lower total project cost. 

6 

7 

8 

9 

10 

11 

With respect to radiological irnpacts only, a simple cost-benefit analysis can be performed by 
evaluating the following: 

X + dS = Minimum 

where X = the cost of achieving a givenlevel of protection ($), S = the.collective dbse (person-rem), 
and a = a constanf expressing the cost assigned to the collective dose.̂ '̂ The following is a 
sunimary of the radiolbgical cost-benefit analysis for the three options: 

12 

13 Option 

Cost-Benefit Analysis Summary 

X 
($) 

a 
(Person-Rem) ($ per Person-Rem 

Averted) 

Result 
($) 

LC Altemative 

LTC Altemative 

LT Altemative 

$2,700,000 

$5,172,507 

$58,080,851 

828 

193 

344 

$20,000 

$20,000 

$20,000 

$19,260,000 

$9,036,507 

$64,964,851 

17 

18-

19 

20 

21 

Consistent with the ALARA concept, the LTC altemative again gives the lowest result and thus 
presents the most cost-^effective solution.' . ' 

7.5/Summary 
Most decisions about human activities are based on an implicit form of balancing the costs and 
benefits leading to the conclusion that the conduct of a chosen practice is "worthwhile".̂ "^ With 

A value of $2,000 is the value in dollars of a person-rem averted .in NUREG/BR-0058, "Regulatory Analysis 
Guidelines of the U. S. Nuclear Regulatory Commission", Revision 2, Novembei, 1995. Howevei, NUREG-1757, Vol. 
2, Appeiidix N (Section N.4), reads as follows: "Subpart E, 10 CFR 20.1403(e)(2) addresses circumstances in which 
a licensee would be required to demonstiate that fuithei reductions in residual radioactivity would be prohibitively 
expensive. This can be demonstrated by an analysis like the ALARA analysis described above, but using a value of 
$20,000 per person-iem when calculating the value of the averted dose. This value reflects NRC's statement in the tinal. 
lule on radiological criteria foi license teimination that NRC consideis it is appropriate that a remediation would be 
prohibitively expensive i f the cost to avert dose were an oidei of magnitade more expensive than the cost recommended 
by NRC for an A L A R A analysis (see page 39071 of "Radiological Criteria for License Termination," Final Rule. Federal 
Registen/Volume 62.62 FR 39058, July 21,1997)." In light of this guidance a value of $20,000 of peison-iem averted 
is used in the analysis. 

"̂̂  International Commission on Radiological Piotection, ICRP Publication 55, "Optimization and Decision-Making in 
Radiological Piotection", Peigamon Press, 1989. 

TRC 
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respect to the use and confrol of radioactive materials, the decision-making process is typically based 
2 upon the following: 

3 ' No practice shall be adopted unless its infroduction produces a positive net benefit; 

4 • All exposures to ionizing radiation shall be kept as low as reasonably achievable, 
5 economic and societal factors being taken into account; and 

6 • The dose equivalent to individuals shall not exceed applicable regulatory dose limits. 

As part of the decorrimissioning planning process for SMC's facility in Newfield, three altematives 
8 were cpmpared in light of ALARA considerations. These were the LC (license continuation) 
9 altemative, the LTC (long-term confrol) alternative, and the LT (license termination) altemative. 
10 In the analysis, project costs, constraction-related fatalities, fransportation-related fatalities, and the 
11 risks of radiation exposure were compared for all options. 

2̂ The results demonsfrate that the LTC altemative is the most defensible decommissioning option for 
13 this site based upon ALARA considerations. 



SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the Newfield Facility" 

October 21. 2005 

• . Rev. I . Page 93 

8 PLANNED DECOMMISSIONING ACTIVITIES 

2 This chapter contains the description of SMC's approach for decommissioning of the remaining 
3 restricted areas at the Newfield site. It also containis a schedule for completion of those activities. 
4 As described previously, the decoinmissioning Of the Newfield site will involve the following 
5 general steps: 

6 • Finalization of decommissioning work plan and procedures, which will cover the 
7 detail and procedures, including tiie final design and techmcal specifications, health 
8 and safety plans (HASPs), constraction issues, and performance and documehtation 
9 of the Final Status Survey. 

10 • Consolidation, stabilization, grading, and preparation ofthe regulated material within 
11 the designated portion of the existing Storage Yard; 

12 • Characterization of those portions of the Storage Yard sunounding the final storage 
13 area's footprint; constraction ofthe engineered barrier and associated infrastructure 
14 (e.g., drainage systems); 

. • Performance of the Final Status Survey of the soil excavation areas and the 
16 ^completed engineered barrier to confirm the absence ofresidual radiological activity 
17 above the site-specific criteria; 

18 • Performance of the Final Status Survey of the remainder of the site. 

19 A description of the planned closure activities and a schedule for these activities, are presented in 
20 the following subsections. In addition to those areas of the facility that will be subjected to active 
21 decommissioning processes (e.g., excavation, engineered barrier construction, etc.), several 
22 additional areas that were formerly associated 'with licensed radioactive materials but no longer 
23 exhibiting residual activity will be subjected to Final Status Survey assessment as part of this site-
24 wide decommissioning effort. 

25 8.1 Contaminated Structures 
26 As described in Section 2.3, and with the exception of the concrete pads upon on which two former 
27 production facilities were located, no contaminated stractures remain at the site. The concrete pads 
28 will be removed and those portions that cannot be released for unrestricted use vvill be consolidated 
29 beneath the engineered barrier as described in Section 8.3, below. Releasable concrete will be 
30 disposed of as industrial waste. 
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1 8.2 Contaminated Systems and Equipment 
2 As described in Section 4.3, no additional systems or equipment with residual radioactivity remain 
3 ,at the site. 

8.3 Soil 
5 The focus of this Plan is the consolidation, capping and management of remaining process slag, 
6 baghouse dust, contaminated concrete, radiologically-impacted soils and other USNRC-regulated 
7 materials into a designated portion of the existing Storage Yard. For purposes of this Plan in general, 
8 and for this subsection in particular, all of these materials will be categorized as "soil". 

9 The following sequence of steps will be performed to address the management and final disposition 
10 of soil materials on-site which exhibit radiological activity above established background levels: 

.. -• • y 
11 • Installation of erosion and sedimentation confrol systems to prevent off-site 
12 migration of regulated materials during constraction activities and the confrol of ran-
13 on into the work areas; 

14 • Dust confrol; 

15 • Preparation of the consolidated area (grading, compaction, drainage, etc.); 

16 • Consolidation of regulated materials (slag, baghouse dust, soils, stockpiled 
17 decontamination/demolition rabble, including the concrete pads, and other regulated 
18. material) beneath the engineered barrier;. 

19 • Survey, sampling and radiological analysis of surface soils sunounding the 
20 engineered barrier and elsewhere on the site, followed by excavation and 
21 consolidation of additional materials, as required; 

22 • Final grading, compaction, and engineered barrier installation; 

23 • Performance of Final Status Survey of the entire restricted area (consisting of the 

24 engineered barrier and sunounding areas); 

25 . • Performance of Final Status Surveys for the umestricted area; 

26 • Establishment of O&M and monitoring programs pursuant to the LTC Plan; and 

27 • Conversion of the cunent. "storage only pending decommissioning" provisions of 
28 License No. SMB-743 into a LTC license. 
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Specific activities associated with the first four of these steps, including sequence and methods, are 
described individually below. Radiation protection methods to be employed during the activities are 
described in Chapter 10, below. The Final Status Survey and long-term monitoring and maintenance 
of the site are discussed in detail in Chapters 11 and 16, below. SMC commits) to conducting all 
decoinmissioning activities iri accprdance with the provisions of this Plan, with existing Radiation 
Safety Procedures (RSPs) and pther proceduresi approved in advance by the USNRC. There are no 
unique safety or remediation issues associated with the handling of soil at the SMC site other than 
those typical of these operations (e.g., safety and awareness around heavy equipment use, heat 
sfress, cold sfress, slips, trips, falls, etc.). , 

The final design and specifications for the engineered barrier will be developed in accordance with 
USNRC requirements, as summarized in Title 10 Code of Federal Regulations, Section 61.52, with 
the final plans and specifications provided in a subsequent submission after this Decommissioning 
Plan has been approved. The design will be sufficiently robust that ongoing maintenance is not 
necessary tb maintain the necessary level of effectiveness for 1,000 years, even though a maintenance^ 
and inspection program will be a key provision of the LTC hcense (see Chapter 16). The design will 
also meet the acceptable erosion cover design criteria outlined in NUREG-1620 (Rev. 1) and 
NUREG-1623. In general, the final design and specifications will include the following elements: 

28 

Final contour plan; 

Engineered barrier system design details; 

Slope stability analysis; 

Description and availability of final cover material; 

QA/QC Plan for engineered barrier constraction; 

Detailed description of erosion control measures; 

Post-closure monitoring plan; 

Surface water managernent system design; 

Contingency plans for differential settling; 

Constraction Quality Assurance Plan; 

Performance Standard Verification Plan; 

Operation and Maintenance Plan; and 
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22 

Long-Term Confrol Plan. 

Primary design considerations include: (I) physical characteristics ofthe stockpiled regulated 
materials (size, density); (2) volumes of the material'piles; and (3) relative location of the material 
piles. The engineered barrier will be designed and constracted in order to minimize material 
relocation, while establishing a stable storage system. Specific design considerations include 
provision for the following: 

Provide required radiological shielding through installation of calculated soil cap 
thickness; 

Facilitaite drainage off of engineered barrier and away from unit; 

Ensure long-term engineered barrier slope stability through appropriate design and 
constraction; 

Install erosion confrols for implementation during constmction and for long-term 
engineered barrier maintenance; 

Provide dust confrol during engineered barrier constraction; 

Minimize need for waste material handling (loading, fransfer, and installation) to 
lower constraction costs and simplify logistics; 

Utilize baghouse dust, soil and finer slag material as subgrade preparation for the soil 
engineered barrier, over the larger size slag material; 

Minimize requirements for off-site cover material to lower constmction costs; 

Minimize surface area of engineered barrier while meeting requisite slope stability 
and other key design objectives to simplify long-term maintenance and lower overall 
program costs; and 

. Use low maintenance vegetative cover materials. 

24 

25. 

26 

27 

28 

29 

8.3.1 Engineered Barrier Construction 
Constmction of the engineered barrier will be initiated through consolidation of the 
collected/stockpiled regulated materials and preparation of the final subgrade for engineered barrier 
construction. Surface drainage systems will be constracted, which will direct surface ranoff from 
the engineered barrier away from the capped material. Engineered barrier preparation will also 
involve the physical movement of slag, baghouse dust, and other materials using standard 
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constraction equipment (front-end Ioaders,bulldozers, dump tracks) such that effective consolidation 
2 and compaction is achieved. 

3 Due to the large size and rough texture of the resident fenocolumbium slag, it is anticipated that the 
finer-grained slag, soils and baghouse dust will be used to prepare the engineered barrier subgrade 

5 by filling the larger void spaces among the slag matrix. Final decisions as to the location of the 
6 various materials witiiin the constructed capped unit will be made by SMC' s Confractor based upon 

field conditions and final engineered barrier design considerations.. 

8 During consolidation oftiie various regulated materials into a single pile, comprehensive health and 
9 safety protocols will be followed to avoid exposing workers and nearby residenf to site containinants, 
10 and to prevent migration of contaminants into the sunounding environment. Water and/or other 
11 appropriate dust-confrol media will be used during all material moveihent activities. Continuous 
12 monitoring ofthe access and haul roads will be performed and appropriate dust confrol activities will 
13 be performed to minimize vehicle-induced ftigitiVe dust generatibn. Material loading and unloading 
14 activities will also be monitored and confrolled in a similar fashion; Further, real-time dust 
is' monitoring and radiological monitoring will be performed by SMC' s Contractor to ensure exposures. 
16 to radiological containinants as well as other constituents of potential concem (i.e., inetals) do not 
17 occur as a result of materials handling activities.̂ "^ These actions, combined with the fact that the 

closest residence is hundreds of feet from the SMC property boundary, will ensure radiological and 
safety conditions that cannot be distinguished from those prior to the start of work will be 
maintained. -

8.3.2 Adjacent Soil Characterization ' 
22 As part of the regulated material consolidation process into a single pile, supplemental radiological 
23 surface soil characterization will be conducted within the Storage Yard by SMC's confractor to 
24 determine whether soils outside of, the footprint of the engineered banier are irnpacted by 
25 radiological containinants of potential concem. Historical storage of licensed materials in this area 
26 could have caused the co-iningling with the underlying site surface soils. These potentially-impacted 
27 shallow surface soils may therefore be required to be consolidated in the capped pile. 

A _ - '-' ' ' . .'• ' • . ' 
28 Following removal of all of the licensed material beyond the areal extent of the final planned capped 
29 pile, soil sampling and radiological surveys will be conducted to determine the extent of any 
30 possible additional licensed material. Actual number, location, and depth of samples will be 
31 determined follpwing completion of all initial consolidation activities, howeVer sampling will 
32 involve the collection of a statistically significant number and distribution of shallow surface soil 
33 samples, which will be subjected to analysis for radiological constituents. 

In the event that exposure levels above established site-specific health and safety action levels are identified, 
additional dust control activities (e.g., increased application of watei oi othei control medium oi use of 
different/supplemental controls systems) will be implemented. 
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1 Upon receipt of the shallow surface soil characterization results, SMC' s environmental Confractor(s) 
2 will make a determination as to which soils shall be placed beneath the engineered barrier. Soils 
3 exhibiting radiological activity above the release criteria for soil excavation will be fransfened to the 
4 Storage Yard for consolidation. SMC may place other inert (unlicenced) soils beneath the 
5 engineered barrier to prepare the engineered barrier subgrade, to shape the site sunounding the 
6 engineered barrier or to isolate other soil materials regulated by NJDEP. 

7 8.3.3 Engineered Barrier Completion 
8 Upon final consolidation of materials, the engineered banier will be constracted on the prepared 
9 subgrade in order to achieve the design criteria described in Section 5.0 of this Plan. The engineered 
10 barrier has been designed in accordance with USNRC specifications. On this basis, the final graded 
11 and compacted impoundment will be covered with a one-meter-thick compacted soil shield barrier. 
12 The thickness of the soil barrier layer was calculated using a RESRAD computer model, and 
13 demonsfrates that the potential for radiation exposures from all exposure pathways over the next 
14 1,000 years, even i f no barrier maintenance takes place, is less than IOO millirem per year (see 
15 Chapter 5, above). The engineered barrier in its entirety will consist of a geomembrane for water 
16 diversion, and one (1) meter of compacted suitable soil, topped with a six-inch thick final vegetative 
17 soil layer that is then seeded with suitable low maintenance and drought resistant grasses. 
18 

Surface drainage from the top surface of the capped pile will be collected near the top of the side 
slopes via open drain swales and directed down the side slopes in erosion confrol-lined downchute ( ) 

21 open channels. The discharge from the downchutes will be dfrected away from the pile and either 
22 allowed to spread and disperse or it will be directed via open channels or pipe to a suitable 
23 stormwater outfall location. Final cover soil material will be secured from a certified off-site source, 
24 and will be of appropriate grain size and quality to be stable and augment the overlying vegetative 
25 soil layer. Proposed location and dimensions of the final engineered barrier are depicted in Figure 
26 18.6; details of design elements are provided in Figure 18.8. 

27 8.3.4 Final Status Survey 
28 Following consolidation of all residual radioactivity and installation of the engineered barrier, SMC 
29 will conduct a Final Status Survey of the disturbed areas and the barrier. The survey will follow 
30 protocols and methods established in the Multi-Agency Radiation Survey and Site Investigation 
31 Manual (MARSSIM). The primary purpose of the Final Status Survey will be to confirm the former 
32 radiologically-confroUed and/or impacted areas of the site associated with former licensed operations 
33 meet the dose criterial contained in 10 CFR 20.1402 and 1403. A more detailed discussion of the 
34 Final Status Survey is provided in Chapter I I . 

35 8.3.5 SMC Commitment Statement 
36 SMC is committed to implementation of conservative radiological protection practices, and intends 
37 to be consistent with federal requirements that licensed radioactive materials be handled and released 
38 in a manner that ensures that exposures are as low as reasonably achievable (ALARA), taking into 
39 account economic and societal factors. Because the goal of decommissionirig at the Newfield site 
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is to ensure that members of the general population do not incur radiation doses in excess of the 
criteria specified in 10 CFR 20.1402 and 1403 after decommissioning is complete, and thatthe final 
radiation dose potential to members of the public is ALARA, these two objectives form the basis for 
the level of effort necessary for decommissioning of this facility. , , ^ 

8.3.6 Long-Term Control Plan 
As part of the final decommissioning report, SMC will prepare and submit, for USNRC review and 
comment, a Long-Term Confrol Plan, the contents of which will be captured in the LTC license. At 
a minimum, the LTC Plan will contain provisions for the following: 

Organization and Adminisfration c 

Restricted Area Description, Condition and Specifications 

Training . x 

Instramentation and Monitoring Devices 

Surveillance Activities and Frequency \ 

Maintenance Activities and Frequency 

Posting 

Records Maintenance and Storage 

Reports (Quarterly and Annual) 

Emergency Response and Notifications 

Periodic Program Reviews 

8.4 Surface and Groundwater 
As described in Chapter 4, previous investigations at the site, including evaluations in the vicinity 
of the Storage Yard, yielded no radiological impacts above USEPA screening levels in downgradient 
ground water. Non-radiological contaminants (e.g., metals and/or volatile organic compounds) 
detected in ground water and have been fiirther evaluated and addressed under the NJDEP RI/FS 
process. Results of previous investigations are presented in the report titled Remedial Investigation 
Technical Report, dated 1992: 

Based on the absence of exceedences of radiological action levels in downgradient ground water, 
no decommissioning actions are planned to address the ground water. The planned 
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1 decommissioning program will be designed and implemented in order to prevent discharges of 
2 radiological and/or chemical constituents to these environmental receptors through effective erosion 
3 and sedimentation confrols, materials and equipment management, and proper completion of the 
4 engineered barrier. 

5 8.5 Schedules 
6 The projected schedule for the Newfield Decommissioning program is shown in Figure 18.9. This 
7 schedule presents the estimated time that will be required to perform the full decommissioning 
8 process, from finalizaition of the project Work Plan through submission of the Constmction 
9 Completion and Final Decommissioning Rejport and amendment of License No. SMB-743 to a LTC 
10 license. The primary tasks depicted on tiie schedule consist of the foUovdng activities: 

11 • Work Plan Development; 

12 • Final Design; 

13 • Bidding and Award; 

14 • Implementation of Decommissioning Activities; 

15 • Engineered banier Constmction; 

16 • Final Status Suryey Performance; 

17 • Constraction Completion Report and Certification; 

18 • LTC Plan Preparation; 

19 . • Final Decominissioning and Final Status Stirvey Report; and 

20 • Amendment of License No. SMB-743. 

21 The presented schedule, which depicts the relative sequence of tasks and the projected time frame 

22 for each task/subtask, has been based upon a number of general assumptions, including time 
23 requirements for the review and approval of submittals to the USNRC. SMC acknowledges that this 
24 schedule may change substantially based on USNRC input and approval ofthis Decommissioning 
25 Plan, final design requirements, site-specific conditions, etc. In the event that the schedule as 
26 provided in this Plan cannot be maintained as the project moves forward, SMC will notify the 
27 USNRC immediately and wdll develop and submit an updated schedule to the USNRC. 

Tiee 
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9 PROJECT MANAGEMENT AND ORGANIZATION 

2 9.1 Decommissioning Management Organization 
3 SMC will maintain primary responsibility for all site activities conducted under the requirements of 
4 License No. SMB-743. The point of contact between applicable regulatory authorities and SMC will 
5 be tiie SMC Radiation Safety Officer. 

6 Figure 18.10 shows the organizational stracture ofthe project. This sfreamlined anangement serves 
7 to minimize adminisfrative fimctions, keeps overhead costs to a practical minimum, provides 
8 ^ maximum flexibility for resource allocation, and facilitates SMC oversight of all decoinmissioning 
9 operations. The following subsections contain brief descriptions of the rerriainder of the 
10 decommissioning organization.̂ °^-^°^ 

11 9.2 Decommissioning Task Management 
12 Radiation Work Permits (RWPs) will be used for the adminisfrative confrol of persorinel entering 
13 or worldng in areas that have radiological hazards present. Work techniques will be specified in such 
14 amannerthattheexposurefor allpersonnel, individually and collectively, are maintained A L A R A . 

RWPs will not replace work procedures, but will act as a supplement to procedures. Radiation work 
practices will be considered when procedures are developed for work which will take place in a 

~̂7 radiologically confrolled area. , 

18 Project RWPs will describe the job to be performed, define protective clothing and equipment to be 
19 used, and personnel monitoring requirements. RWPs will also specify any special instmctions or 
20 precautions pertinent to radiation hazards in the area including listing the radiological hazards 
21 present, area dose rates and the presence and intensity of hot spots, loose surface radioactivity, and 
22 other hazards as appropriate. The radiation safety organization will ensure that radiation, surface 
23 radioactivity and airbome surveys are performed as required to define and document the radiological 
24 conditions for each job. 

25 RWPs for jobs with low dose coinmitments (less than 20 millirem TEDE) will be approved at the 
26 HP technician or HP supervisory level while RWPs for jobs with potentially higher dose 
27 commitment or significant radiological hazards will be approved by the RSO as described in RSP-
28 012, "Control of Radiological Work". Examples of topics covered by implementing procedures for 
29 the Radiation Work Permits are: ' 

30 Requirements, classifications and scope for RWPs; , 

A single individual may serve one or more roles during implementation of the work plan: Likewise, each role 
described herein may be fulfilled by more than one individual, those individuals specifically assigned to each role will 
be named and their qualifications presented in the work plans: 

While there will be frequent and on-going communications between all members of the oiganization, there are no 
provisions foi a foimal safety committee as part of this pioject. 
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1 • Initiating, preparing and using RWPs; 

2 • Extending expiration dates of an RWP; and 

3 • Terminating RWPs. 

4 The details on how individuals performing the decommissioning tasks will be informed of the 

5 procedures in the RWP, including how they are initially informed and how they are informed when 
6 an RWP is revised or terminated will be provided to the USNRC by the Decommissioning 
7 Confractor prior to the start-up of the on-site work. 

8 9.3 Decommissioning Management Positions and Qualifications 
9 9.3.1 Radiation Safety Officer 
10 The RSO will be an employee of SMC and will have an Associate's degree (or equivalent), and 
11 should have completed course work and/or have experience with the following: Principles and 
12 practices of radiation protection; Radioactivity measurements, monitoring techniques, and the use 
13 of instraments; Mathematics and calculations basic to the use and measurement of radioactivity; 
14 Biological effects of radiation; Safety practices applicable to protection from the radiation, chemical 
15 toxicity, and other properties of the radioactive materials in use at SMC facilities; Conducting 
16 radiological surveys and evaluating results; Evaluating radioactive material processing facilities for 
17 proper operations from a radiological safety standpoint; and Farniliarity with applicable USNRC, 
18 USEPA, and OSHA regulations, as well as the terms and conditions of any licenses and permits 
19 issued to SMC by these agencies. The qualifications of fhe individual serving as RSO for this work 
20 will be provided to the USNRC prior to the start ofthe on-site efforts. 

21 The Radiation Safety Officer (RSO) is an individual who, by virtue of qualifications and experience, 
22 has been given the authority to implement the Radiaition Protection Program Plan on the Newfield 
23 site. The RSO is qualified to direct the use of radioactive material for its intended purpose in a 
24 manner that protects health and minimizes danger to life or property. The RSO is responsible for 
25 recognizing potential radiological hazards, developing a radiation safety program to protect against 
26 these hazards, fraining workers in safe work practices, and supervising day-to-day radiation safety 
27 operations. 

28 The RSO is responsible for recommending the type and quantity ofstaff and resources necessary for 
29 full implementation of the SMC Radiation Protection Program Plan. The RSO has the responsibility 
30 and authority to terminate any work activities that do or may violate regulatory requirements for 
31 radiological protection pursuant to "Stop Work Authority". 
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1 9.3.2 Other Management Positions 
2 9.3:2.1 Decommissioning Contractor 
3 SMC will retain a Decommissioning Confractor to implement this Plan subject to SMC's overall 
4 direction and confrol. TTie Decornmissioning Confractorj to be selected by SMC after USNRC 
5 approval of the Plari, will prepare the final work plans, pre-qualify and select all subconfractors, 
6 ~ monitor subconfractor performance, perform and document Final Status Surveys, facilitate 
7 communications with federal and state regulatory authorities, and provide on-site project 
8 management and site-specific health and safety support (radiological, industrial hygiene, and 
9 industrial safety support) during the constniction phase. To fiilfill this role, the Decommissioning 
10 Confractor will have demonsfrated experience in facility decoinmissioning, industrial 
11 safety/surveillance, radiological safety/surveiIlarice,Iicense/reguIatofyiriteractions, negotiations and 
12 compliance demonstiation, developing technical bases for radiolbgical operations, and preparing 
13 standard operating procedures to irriplement these technical bases. The Decommissionirig Confractor 
14 will also hold a USNRC (or Agreement State) radioactive materials license that authorizes the 
15 performance of radiological decommissioning activities as specified herein. That license shall be 
16 , in good standing and with no Notices of Violation for decommissioning-related tasks over the 
17 previous five years.' 

18 9.3.2.2 Project Manager 
( The Decommissioning Confractor will designate an individual to serve as the Project Manager. The 

20 Project Manager, who will have fraining and education in applicable radiological, engineering arid 
21 environmental aspects of decommissioning, as well as expertise in managing projects of this 
22 magnitude, will be responsible for the following: 

23 • Verifying that the personnel used by each subconfractor are provided with the proper 
24 radiation protection, industrial safety fraining and possess the requisite knowledge 
25 ofthe details of the job assignment; 

26 • Observing work iri~ progress to verify adherence to the radiological and industrial 
27 safety rales and procedures; 

28 • Recommending changes to operational and radiological protection practices to the 

29 subcontractors; 

30 • Enforcing cpmpliance with SMC site rales and license requirements; 

31 . Reviewing reports and results provided by subconfractors; and ' ' -

32 • Establishing and maintaining a records management system to verify that project 
33 documents, such as conespondence, procedures, drawings, specifications, confract 

docuriients, changes tb documents, and inspection records are confrolled. 
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1 9.3.2.3 Site Health and Safety Officer 
2 Reporting to the Project Manager will be the Site Health and Safety Officer (Site HSO). This 
3 individual, will be present at the Newfield facility for the duration of all on-site work, and is to have 
4 a combination of education and experience in tiie foUovdng radiation protection and industrial safety 

5 > subjects: 

Principles and practices of radiation protection; 

Radioactivity measurements, monitoring techniques; and the use of instrurrients; 

Mathematics and calculations basic to the use and measurement of radioactivity; 

Biological effects of radiation; 

10 • Safetypracticesapplicabletoprotectionfromradiation, chemical toxicity, and other 
11 properties of the materials that may be encountered during the decommissioning; 

Conducting radiological surveys and evaluating results; 
J . ' • • • -

Evaluating and implementing the final work plans for proper operations from a 
radiological safety standpoint; 

Applicable USNRC, USEPA, and OSHA regulations, as well as the terms and 
conditions of any licenses and permits issued by regulatory agencies to SMC; and 

The requirements contained in USNRC License No. SMB-743. 

The responsibilities of the Site HSO will include, but are not limited to the following: 

Establishing the health and safety program requirements for field activities 

20 • Verifying that the subconfractors implement the requirements ofthe industrial safety 
21 and radiation protection program adequately 

22 • Reviewing the results ofsurveys, sampling, and envfrorariental monitoring to identify 
23 frends and potential for personnel exposure 

24 • Evaluating the effectiveness of engineering and adminisfrative confrol including the 
25 requirements for personnel protective equipment 

26 J • Developing new safety protocols and procedures necessary for new field activities 

13 

14 

15 

16 

TRC 
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Providing intemal review and approval for work related documents 

' • Auditing key aspects of the safety and health program 
. ; . 

Making recommendations to the Project Manager regarding the confrol of existing 
and potential industrial, chemical and radiological hazards ^ 

•. Stopping work ifconditions indicate the potential for unnecessary radiation exposure 
to site personnel or members of the public, or for unsafe working conditions. 

9.3.2.4 Quality Assurance Officer 
The Decommissioning Confractor will also assign a Quality Assurance Officer (QAO) for the 
project. The QAO, who will have fraining in the implementation of quality programs, will perform 
the following: 

Technical assistance and peer review of all deliverables; 

Prepare and reviev*̂  the QAPP; 

Coordinate with analytical laboratories, as necessary; 

Oversee subconfractor QA activities to ensure compliance with the QAPPs; 

Track laboratory submittals and sample analyses and verify delivery of data, as 
necessary; 

Coordinate validation of analj^ical data; 

Monitor the on-site activities; and 

Prepare and submit QA reports, as required. 

9.4 Training 
All employees, contiactors, and visitors with unescorted access to the facility will be frained in 
regard to the type and magnitude of the radiological hazards they riiight face. All personnel 
performing the on-site work described in this Plan will cunent in the fraining required in 29 CFR 
1910.120. The following subsections briefly describe the various fraining programs that will be 
implemented as part of this Plan. 
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1 9.4.1 Visitor Training 
2 Visitors to the work zone will be frained by reading and signing a briefing form. The briefing form 
3 will contain information about the, hazards present in the work zone, and the requirement that all 
4 visitors be escorted while in the work zone. 

5 9.4.2 General Employee Training 
6 General Employee Training in Radiation Protection (GET) will be administered to all project 
7 employees with the pptential to receive in excess of 100 millirem TEDE while performing work at 
8 the SMC plant. GET, provided to the start of work on this decommissioning effort, will consist of 
9 an oral presentation by the Site HSO, hand-out of materials, and completion of a form 
10 acknowledging receipt of fraining: GET will address the following topics: 

11 • The type and form of radioactive material present at the facility. 

12 • The location of USNRC and SMC radiation protection policies and procedures. 

13 • Employee and management responsibilities for radiation safety. 

14 • Identification of radiation postings and barriers. 

15 • Protective equipment and procedures. 

16 • Work zone setup and decontamination procedures; 

17 • Emergency procedures; and 
I 

18 • How to contact SMC and project radiation safety staff. 

19 A self-graded exam to test employee proficiency in the class topics shall be adniinistered. A passing 
20 score of 68% is required. Refresher fraining will be provided annually thereafter. 

21 9,4.3 Radiation Worker Training 
22. Radiation Worker Training (RWT) will be administered to all employees with the potential to 
23 receive in excess of 500 millfrem TEDE while participating in this decommissioning effort. RWT 
24 will address the following topics: 

25 • Radioactivity and radioactive decay. 

26 • Characteristics of ionizing radiation. 

27 • Man-made radiation sources. 
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- 1 • Acute effects of exposure to radiation. 

2 • Risks associated vvith occupational radiation e?cposures. 

3 • Special considerations in the exposure of women of reproductive age. 

4 • Dose-equivalent limits." ^ ^ 

5 • Modes of exposure - intemal and extemal. 

6 • Dose-equivalent determinations. 

7 • Basic protective measures - time, distance, shielding.-

8 • Specific procedures for maintaining exjposures as low as reasonably achievable 

9 ^ (ALARA). 

10 • Radiation survey instramentation - calibration, use and limitations. 

^ • Radiation monitoring programs and procedures. 

12 • Contamination confrol, including protective clothing, equipment and work place 

13 \ design. 

14 ^ • personnel decontamination. 

15 • Emergency procedures. . 

16 • Waming signs, labels, and alarms. 

17 • Responsibilities of employees and management. 

18 • How to contact SMC and project radiation safety staff 

19 RWT will consist of a classroom lecture and procedure review, a two-hour practical demonstiation, 
20 a question/answer period, and a handout. The duration of fraining is approximately six (6) hours. 
21 A self-graded exam to test employee proficiency in the class topics shall be administered. A passing 
22 score of70% is required. Refresher fraining will be provided annually thereafter.\ 
23 9.4.4 Tailgate Safety Training 

y-'* Tailgate safety meetings will be conducted at the beginning of each work shift, whenever significant 
( changes are made in job scope or whenever hew personnel anive at the job site. The meetings will 
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1 present health and safety procedures and issues for the day, any unique hazards associated with an 
2 activity and review any significant topics from previous activities. The information discussed will 
3 be recorded, which will serve as confirmation that the information was presented to those persons 
4 whose signatures are on the form. 

5 9.4.5 Training Records-
6 A form will be developed to demonsfrate that fraining commitments are being met. The form will 
7 capture the following information: the facihty, date, time, task number, type of work, 
8 hazardous/radioactive materials used, protective clothing/equipment, chemical hazards, radiological 
9 hazards, physical hazards, emergency procedures, hospital/clinic, phone, paramedic phone, hospital 
10 address, special equipment and any other safety topics that may be relevant. 

11 9.5 Contractor Support 
12 The efforts of the Decoinmissioning Confractor will be focused on nuclear, health and safety, 
13 regulatory compliance, and project management matters. Specialty services necessary to complete 
14 all aspects of this Plan (e.g., engineering design, constmction, labor, analytical, etc.) may be 
15 subconfracted to firms with appropriate skills and experience. As part of the confract anangembnt, 
16 each subconfractor will designate a Task Manager and, as necessary, a health and safety and/or Q A 
17 contact. At all times, however, the Decoinmissioning Confractor will remain responsible for the 
18 quality, type and level of service provided by all subconfractors, and SMC license requirements will 
19 "pass down" to all subconfractors. All personnel fraining necessary for the performance of this work 
20 will be provided by the Decommissioning Confractor and not by SMC. The majority of the 
21 Decoinmissioning Confractor's work will be performed in the Storage Yard area of the facility. 
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10 HEALTH AND SAFETY PROGRAM 
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SMC is committed to completing the decommissioning action described herein in a manner that 
protects workers, the sunounding environment and the public. Consequently, comprehensive healtii 
and safety requirements and access confrols will be specified in the final work plans. These 
requirements will remain in effect during all on-site decommissioning activities. SMC will also 
verify there is sufficient documentation to demonsfrate tiie effectiveness of the health and safety 
program. 

This chapter bf the Decommissioning Plan describes those measures that will be used to confrol and 
monitor the impacts of ionizing radiation on workers. The Radiation Protection Program described 
herein is designed to be compliant with NRC regulations in 10 CFR Parts 19 and 20 and provisions 
in License No. SMB-743 and is implemented through a set of approved radiation safety procedures, 
which are referenced throughout this chapter. 

The Decommissioning Confractor's operations, and those of all subconfractors, will be governed by 
procedures that meet the requirements of 10 CFR 19 and 20, and the commitments in License No. 
SMB-743. At a minimum, the Decoinmissioning Confractor will maintain a confrolled copy, of the 
following SMC procedures, with thefr technical basis, at the site for regulatory inspection: 

Radiation Protection Program Plan (RSP-001) 

Confrol of Radiation Safety Procedures (RSP-003) , , 

Radiation Protection Records (RSP-004) 

ALARA Program (RSP-005) 

Training and Qualifications of Radiation Protection Personnel (RSP-006) 

Training in Radiation Protection (RSP-007) ' 

Instramentation and Surveillance (RPS-008) 

Contamination Confrol (RSP-009) 

Exposure Confrol (RSP-OlO) 

Radiological Areas and Posting (RSP-011) 

Confrol of Work (RSP-012) 
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Confrol of Radioactive Waste (RSP-013) 

Stop Work Authority (RSP-017) 

Smear/Filter Counting (RPS-018) 

Unconfrolled copies of the Decommissioning Confractor's procedure set, as applicable, will be 
5 available at the job site. Deviations from the procedures will be permitted only as described in the 
6 approved exemption criteria. 

7 Each member of the project team will assume certain health and safety responsibilities. These will 
8 include, but are not limited to, the following: 

9 • The RSO is responsible for providing oversight for implementation of the Work Plan 
10 ^ and making changes to reflect field situations that were not anticipated during the 
11 plan's initial developnient. Changes in the radiation protection program can only be 
12 made with the concunence of the SMC Radiation Safety Officer. 

13 • The designated health and safety contact for each subconfractor is responsible for 
14 verifying field implementation of the radiation protection program provisions. This 
15 includes communicating site requirements to all personnel on the job, field 
16 supervision, and consultation with the RSO regarding appropriate changes to this 
17 decommissioning plan. 

18 • All on-site project personnel are responsible for understanding and complying with 
19 all site health and safety requirements, including proper maintenance of health and 
20 safety equipment and facilities. This understanding will be documented by signature 
21 prior to any team member being authorized to work on decommissioning operations. 

22 SMC is responsible for providing a work-place environment in which employees, visitors and 
23 contiactors are adequately protected from hazards, including the hazards associated with exposure 
24 to radiation and radioactive material. While the exposures associated with the planned 
25 decommissioning operations are low, all exposures are assumed to entail some risk to the employee. 
26 Therefore, SMC has adopted the followirig three principles to govem all decommissioning work 
27 activities with the potential for exposure to radiation or radioactive materials: -

28 • No activity or operation will be conducted unless its performance will produce a net 
29 positive benefit. 

30 • All radiation exposures will be kept as low as reasonably achievable (ALARA) 
31 considering economic and societal costs. 
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No individual will receive radiation doses in excess of federal limits. 

The ALARA requirement will be communicated to all subconfractors at the outset of this project. 
3 V Each individual must understand their responsibilities to reduce their radiation exposure. Methods 

to be used to achieve exposure reduction will be reviewed during General Employee Training and 
5 Tailgate Safety Training. Monitoring and surveillance information will be summarized and reviewed 
6 by the work force on a planned and periodic basis. Requfrements to implement the ALARA program 

at tiie SMC facility are described in SMC Radiation Safety Procedure No. RSP-005.̂ ''* 

8 10.1 Radiation Safety Controls and Monitoring for Workers 
9 Radiation, airbome radioactivity and contamination surveys during decommissioning will be 
10 conducted in accordance with approved procedure(s) (RSP-008, RSP-009, RSP-010). The purposes 
11 of these surveys will be to: 

12 • protect the health and safety of workers, 

13 • protect the health and safety of the general public, and 

\ demonsfrate compliance with applicable license, federal and state requfrements, as 
well as decommissioning plan commitments. 

16 Radiation safety personnel assigned to the project will verify the validity of posted radiological 
17 - waming signs during the conduct of these surveys. Surveys will be conducted in accordance with 
18 procedures utilizing suryey instmmentation and equipment suitable for the nature and range of 
19 hazards anticipated. Equipment and instramentation will be calibrated and, where applicable, 
20 operationally tested prior to use in accordance with procedural requirements. Routine surveys are 
21 conducted at a specified frequency to ensure that contamination and radiation levels in umestricted 
22 areas do not exceed license, federal, state or site limits. Radiation protection staff will also perform 
23 surveys during decoriiinissioning whenever work activities create a potential to impact radiological 
24 conditions. 

25 Confrol levels have been established for this decommissioning action. Based upon knowledge of 
26 ' the radiological constituents present at the site and existing exposure rates, it is expected that 
27 maximum individual personnel exposures will not exceed 300 millirem TEDE over the life of the 
28 project. Surveillarice will be performed by the Decommissioning Confractor to verify that exposures 
29 are minimized and within acceptable guidelines. 

30 As required in 10 CFR 20.1502, the need for individual monitoring for intemal and extemal 
31 exposures will be determined and documented prior to. the start of work based on existing data. 
32 ^ However, because the exposure potential is expected to be less than 500 millirem TEDE, individual 

Shieldalloy Metallurgical Corpoiation, ALARA Program, RSP-005. 
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1 monitoring for on-site persoimel may not be required. However, at the discretion of the RSO^ 
2 individual monitoring may be implemented nonetheless. 

3 . 10.1.1 Workplace Air Sampling Program 
4 The air sampling prpgram during decommissioning wil l be implemented to assure that workers are 
5 adequately protected from inhalation of radioactive material. To this end, SMC is committed to 
6 performing prospective evaluations of its decommissioning activities to determine what type of air 
7 sampling is wananted, the frequency of air sampling, and placement of air samplers. As noted 
8 previously, the adminisfrative confrol limit for individual dose is 300 mrem, which is below the 
9 monitoring requirements of 10 CFR 20.1502 (b). SMC may nonetheless conduct a routine air 
10 monitoring program to demonsfrate compliance with these regulatory provisions. 

11 Afr sampling will be performed for decommissioning activities involving disturbance or handling 
12 of slag material, as well as during placement of bag house dust. Such activities may include material 
13 I placements, sizing operations, or other activities that could result in the generation of dust and 
14 particulates. From these activities, workers would be expected to receive an intemal exposure of less 
15 than ten percent of an Annual Limit on Intake (ALI, as specified in 10 CFR 20, Appendix B, Table 
16 I ) . . 

17 Selection of air sampling equipment is based on the assumption that the most limiting isotope (e.g., 
18 most difficult to detectlowest derived air concenfration (DAC) value specified in 10 CFR 20, 
19 Appendix B, Table 1) is Th-230. Based on this conservative assumption, SMC will generally rely 
20 on the use of low volurrie air samplers for job coverage. Sample heads will be located in a manner 
21 such that they are representative of the air breathed by workers and do not interfere with the ongoing 
22 work. Approved procedures describe the method for collecting representative air samples. 

23 In the selection of air samphng equipment, equipment that is appropriate for its intended use will be 
24 chosen. The type of sampling equipment that is chosen will consider the collection media (e.g., 
25 glass fiber, cellulose, membrane, quartz, etc.) required to collect the contaminant. The selection of 
26 air sampling equipment will also consider the sensitivity of the couriting equipment used to analyze 
27 sample result (optimization between sample volume and counting time will be addressed in selecting 
28 this equipment). When air sampling is to be performed, consideration will be given to sampling 
29 frequencies and changes. The frequency of changes will be determined based on the radiological and 
30 physical condition of the work location, worker stay times and type of air sampling performed. The 
31 need for continuous air monitors (CAMs) has been considered. Based on the physical and chemical 
32 characteristics of the material to be handled during decommissioning, the use of CAMs is not 
33 warranted. Airbome radioactivity concenfrations are expected to be negligible (see the air modeling 
34 information presented in the Appendix 19.9 Environmental report). Should airbome radioactivity 
35 levels begin exceeding 75% of a DAC, SMC will reconsider the need for using CAMs. 

36 Some air sampling will be performed to achieve a baseline value, as soon as operations begin and 
37 routinely thereafter, and after any significant changes in operating conditions. Sampling durations 
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1 will be determined prior to the start of sample collection based on how routinely or non-routinely 
2 the area is occupied, the likelihood of exceeding a predetermined percentage of a DAC or D AC-hour 
3 exposure, the length of time required by the operating activity and any other conditions as wananted. 
4 The minimum detectable concenfration (MDC) is also a determining factor for sampling duration 
5 andwillbeevaluatedpriortosamplecollection. MDC vsdll be based on 10% ofthe specified DAC. 

6 Following collection of air samples, a screening arialysis for gross alpha air activify will be 
7 performed. Samples wih be analyzed on a gas-flow proportional counter (or instmment of similar 
8 sensitivity). In order to account for radon or thoron interference during this initial analysis and 
9 determriie i f airbome radioactivity concenfrations aire at acceptable levels, alpha to beta ratios will 
10 be determined and used. This methodology will be procedurally defined and include appropriate 
11 actions for effecting worker protection. Final afr sampling results will not be available for four to 
12 five days following collection to allow for decay of radon and thoron short-lived daughters. Once 
13 the firial results are available, airbome radioactivity concenfratioris will be documented in accordance 
14 with approved SMC procedures. 

15 Based on the screening analysis results, i f an air concenfration potentially exceeds three times 
16 background levels, the RSO will evaluate the situation and determine the appropriate protective 
17 response, such as the need for respiratory protection. The effectiveness of engineering or other 

confrols will also be evaluated. These samples may be sent by ovemight carrier to a commercial 
analytical laboratory for prompt analysis. A "Chain of Custody" form will be completed for all 

20 laboratory fransfers. 

21 . I f final results exceed ten percent of a DAC, then DAC-hour fracking will be initiated to account for 
22 exposure to individuals. I f firial results exceed one DAC, then the RSO will evaluate the situation 
23 and determine the need for bioassay. Additionally, i f not already initiated based on screening results, 
24 evalua.tion of engineering, physical, and adminisfrative confrols will be performed to determine what 
25 compensatory actions are appropriate. , 

26 Afr sampler flow meters will be calibrated on a frequency reconimended by the manufacturer. The 
27 calibration frequency will be specified in approved procedures and will not exceed 6 months. ( 

28 ^ 10.1.2 Respiratory Protection Program ^ 
29 In confrolling the concenfrations of radioactive materials in air, the use of process confrols, 
30 engineering confrols or adminisfrative procedures will be used. Examples may include the use of 
31 stay times, exhaust ventilation, diversion of air flow, dust suppression, fixative coatings, or some 
32 combination of methods. The use of respiratory protection will only be implemented i f these 
33 methods are deemed ineffective at confrolling intakes of radioactivity by workers and i f the projected 
34 dose reduction associated with respirator usage is ALARA. 

35 In the event that respiratory protectiori is implemented by the RSO, the program will require use of 
National Institute for Occupational Safety and Health/Mine Safety and Health Adminisfration 

TRC 
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1 (NIOSH/MSHA) certified equipment, and procedures that comply with 10 CFR 20, Subpart H. 
2 Provisions for medical screening and fit testing before workers are permitted use of any respirator 
3 will be procedurally addressed. At a niinimum, respiratory protection procedures will address the 

4 following eleriients: 

Monitoring, including air sampling and bioassays. 

Supervision of the program, including program audits. 

Training and minimum qualifications of respirator program supervisors and 
implementing personnel, 

9 • Training of respfrator users, includuig the requirement for each user to inspect and 
10 perfonn a user seal check (for face-sealing devices) or an operational check (non-

11 face-sealing devices) on a respirator each time it is donned, 

Fit-testing, 

Selecting respirators, 

Maintaining breathing air quality, 

Inventory and confrol of respiratory protection equipment, 

' • • • . 
Storage and issuance of respiratory protection equipment. 
Maintenance, repair, testing, and quality assurance of respiratory protection 
equipment, ( 

Recordkeeping, and 

Limitations on periods of respirator use and relief from respirator use. 

21 The Project Manager and the RSO will concur on the need for and on the procedural requirements 
22 prior to implementing a respiratory protection program. 
23 NIOSH/MSHA approved air purifying respirators will be used, to include full face piece assemblies 
24 with air purifying elements to provide respiratoiy protection against hazardous vapors, gases, and/or 
25 particulate matter to individuals in airbome radioactive materials areas. Individuals may be required 
26 to use continuous or constant flow ftill-face airiine respirators for work in areas with actual or 
27 potential airbome radioactivity concenfrations exceeding ten DAC. The RSO will also ensure that 
28 the respiratoiy protection program meets the requirements of 10 CFR Part 20, subpart H and that 
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2 to) radioactive hazards. 

3 When respiratory protection equipment requires cleaning, the filter caitridges will be removed. The 
4 respirator will be cleaned and sanitized after every use with a cleaner/sanitizer and then rinsed 
5 thoroughly in plain warm water in accordance with approved SMC procedures. 

6 Respfratory protective equipment will be kept in proper working order. When any respirator shows 
7 evidence of excessive wear or has failed inspection, it will be repaired or replaced.. Respiratory 
8 protective equipment that is not in use will be stored in a clean dry location. 

9 10,1.3 Internal Exposure Determination 
10 A combination of indirect bioassay and breathing zone air sampling may be used to detennine 
11 intemal exposures incuned by decommissioning workers while on site. The indirect bioassay 
12 program would consist of baseline, termination, and routine monitoring at a frequency sufficient to 
13 assess Committed Effective Dose Equivalents equal to a fraction ofthe ALI. In addition, "special" 
14 or "diagnostic" sampling will be implemented in the event air sample data and/or process knovî ledge 
15 waff ants stricter confrol and monitoring. AH samples will be analyzed by a laboratory that meets the 
16 performance criteria in ANSI N13.30. 

The frequency of routine bioassay sampling will be based on the sensitivity of the analytical method 
18 in relation to the potential committed effective dose equivalent for the radioisotope of concern. For 
19 some radioisotopes, air monitoring results may be employed due, to limitations on analytical 
20 sensitivity or excessive frequency to obtain sufficient sensitivity. When aiir monitoring results are 
21 used, the air concenfration, as a fraction ofthe DAC will be multiplied by the number of hours (or 
22 fractions thereof) to detennine the number ofDAC-hours for a worker's exposure. Converting' 
23 DAC-hours to intemal dose, represented as committed effective dose equivalent will be based on 
24 the assumption that 2,000 DAC-hours exposure equals 1,000 riiillirems for radioisotopes with 
25 stochastic ALIs. At SMC, the following are the DACs that are cunently approved for use in License 
26 . No. SMB-743: 

27 . • Thorium-l'.9x 10" |iCi/ml 

28 ( • Uranium-8.4 X10"" |iCi/ml ^ 
29 ^ ^ _, . • 

30 The RSO (or designee) will determine the validity of bioassay and afr monitoring results prior to 
31 their inclusion in the intemal dose assessmerit process. The RSO will typically evaluate the following 
32 items to ascertain the validity of monitoring results: 

33 • sample collection enors 

radiation background interference during counting ' 
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1 • calibration enors 

2 • computer sofhvare enors 

3 • enors due to counting geometiy 

4 • statistical enors. 

5 Only valid bioassay or air monitoring results, as detennined by the RSO, will be used for assessment 

6 of intemal radiation dose. I f the data are not valid, the RSO will document the basis for that 
7 conclusion and include the documentation in the individual's dosimetry record. The RSO will also 
8 estimate the intemal dose to the individual via other means and include the estimate in the 
9 individual's exposure history. The RSO will identify the route of entry (i.e., inhalation, ingestion, 
10 etc.), as the most likely route based upon cunent knowledge of exposure conditions. The lung 
11 clearance class for intake by inhalation will be selected based upon cunent knowledge of the 
12 chemical form and/or particle size. , 

13 The committed effective dose equivalent (stochastic) incuned by workers will be estimated by: 

CEDE {mniirem) = '"^'^^ x 5,000 
ALIs . y 

15 where Intake=the activity taken into the body as determined from bioassay measurements, and ALIg 
16 - the stochastic Annual Limit on Intake for the radionuclide of interest. Doses to particular organs 
17 or tissues of interest will be estimated by: 

CDEr (miUirem) = lO*?!^ x 50,000 

19 where Intake = the activity taken into the body as determined from bioassay measurements or air 
20 monitoring results, and the ALI^s = the non-stochastic Annual Limit on Intake for the radionuclide 
21 of interest. To determine the contribution of C D E to CEDE, the CDE is multiplied by the 
22 appropriate organ dose weighting factor specified in 10 CFR 20.1003. 

23 In general, minors will be excluded from work associated with the potential for intakes of radioactive 
24 material. Intemal exposure determinations for declared pregnant workers will be based on air 
25 monitoring results unless the RSO (or his designee) determines that special bioassay sampling is 
26 wananted. These intakes will be convertedinto a dose to the embryo/fetus based on methodologies 
27 discussed in Regulatory Guide 8.36. 
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1 10.1.'4 External Exposure Determination 
2 Monitoring for radiation exposures from sources that are outside of the body (extemal exposure 
3 monitoring), i f wananted, v^U be conducted in accordance with applicable SMC Radiation Safety 
4 Procedures. Monitoring may, as determined by the RSO, be extended to visitors or others, 
5 dependirig upon the exterit of the radiological, hazards present in the work areas to be entered. 

- 6 However, individual-monitoring devices will only be provided to adult workers with the potential 
7 to meet or exceed 500 mrem effective dbse equivalent in a calendar year. 

8 Individual monitoring devices, at a minimum will consist of a whole body thermoluminescent 
9 dosimeter (TLD) or equivalent (e.g., optical dosimeter, etc.). The TLDs will be ordered from a 
10 vendor that has been approved in advarice by the Decommissioning Confriaetbr, and whose prpgram 
11 has met the requirements of ANSI N13.11. In addition, the vendor must demonsfrate accreditation 
12 by National Voluntary Labbratory Accreditation Program (NVLAP), which includes range, 
13 sensitivity and accuracy performance criteria.'' Individuals assigned TLDs will wear them iri 
14 accordarice with approved SMC extemal dosimetry procedures and receive relevant fraining on these 
15 procedural requirements. TLDs will be processed on a minimurn of a quarterly basis. Individual 
16 doses will be fracked to determine compliance with the SMC adminisfrative confrol limit of 300 
17 mrem. 

From pre-decommissioning radiation surveys, dose rates, on contact with slag piles have been 
-,=) measured at 1 to 1.5 mrem per hour. Radiation surveys will be conducted and dpcumented in 
20 accordance with approved procedures throughout decommissioning to monitor radiation dose rates 
21 and identify changes in radiological conditioris. Due to the low dOse rates encountered, the need for 
22 alarming dosimeters and pocket dosirpeteris is not anticipated. 

23 A number of additional extemal exposure confrol methods will be implemented during this 
24 decommissioning efforts, such as RSO review and validation of all monitoring results and the 
25 application of "time", "distance" arid "shielding" iri the workplace. In allcases, however, they will 
26 be consistent with the requirements and procedures described in applicable SMC Radiation Safety 
27 Procedures. 

28 10.1.5 Summation of Internal and Exterrial Exposures 
29 Intemal and extemal radiation exposures will be assessed at least each quarter during the 
30 decommissioning project. The total organ dose equivalent (TODE) is computed by summing the 
31 deep dose equivalent (Hj,) from extemal sources, as determined from extemal radiation monitoring, 
32 and the committed dose equivalent (CDE), as determined from intemal radiation monitoring.'^ The 

" The use of extremity monitoring oi multiple dosimetry are not applicable to this woik because unifonn exposures are 
expected. The use of alaiming dosimeteis will not be required at this site because of process knowledge, previous site 
suiveys and general area dose rates demonstrate they are unnecessaiy. Furtheimoie, extemal dose from aiibome 
radioactive material is not a viable exposuie pathway at this site. Therefore, these issues will not be discussed fiirthei 
in this Plan. ' ^ < 

I f extemal radiation monitoring is not peifoimed. Hp = 0. 
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1 total effective dose equivalent (TEDE) is determined by summing the committed effective dose 
2 equivalent (CEDE) from sources intemal to the body, and the Hp. 

10.1.6 Contamination Control Program 
4 The procedures for access to contaminated areas will address the responsibilities of all personnel 

permitted access, contamination limits, posting, labeling and tagging requirements, protective 
6 clothing requirements of each level of contamination encountered, entry and exit requirements, 

measurement methodologies, decontamination of personnel and fraining requirements, as described 
8 in RSP-009.'̂  Routine surveys will be perfonned throughout the campaign, with each plarmed in 

advance with regard to the specific radiation type, predetermined radiation levels, location where 
10 radiation is expected and any other special condition wananting a survey. 

11 The initial level of protection for the intmsive tasks of this decoinmissioning operation (i.e., where 
12 residual radioactivity may be encountered) will be hard hats, tyvek or cloth coveralls, safety glasses 
13 with side shields, steel-toed boots, and gloves, Upgrading or downgrading of the level of protection 
14 will be based on ambient conditions as work proceeds. The RSO will detemiine i f i t is necessary 
15 to upgrade to a higher level of protection. 

16 To assure radioactive materials remain under the confrol of SMC, each worker involved in this 
17 decominissioning effort and working in a contaminated area will be fiisked using calibrated, hand 
18 held instmments prior to leaving the contaminated work area. Equipment, people and materials will 
19 be frisked and decontaminated, as necessary, prior to exiting the confrolled area. Records of release 
20 surveys will be maintained on standardized forms and maps. Release criteria will be consistent with 
21 those shown in Table 17.10. 

22 The use of sealed radioactive sources is limited to source activities that do not exceed exempt 
23 quantity limits. These sources are used for source checking radiological instramentation. Although 
24 sources will be inventoried, leak testing is not required by license or regulation. 

25 10.1.7 Instrumentation Program 
26 Radiation survey equipment and instmmentation suitable for detecting and quantifying the 
27 radiological hazards to workers and the public will be present on-site throughout the remediation and 
28 final release surveys. The selection of equipment and instrumentation to be utilized will be based 
29 upon knowledge of the radiological contaminants, concenfrations, chemical forms and chemical 
30 behaviors that are expected to exist as demonsfrated during radiological characterization, and as 
31 known from process knowledge of the working history of the SMC site. Equipment and 
32 instramentation selection will also takes into account the working conditions, contaniination levels 
33 and source terms that are reasonably expected to be encountered during the performance of 
34 decommissioning work, as presented in this Plan. All health physics instruments when not in use 

Shieldalloy Metallurgical Corporation, Contamination Control, RSP-009. 
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1 will be Stored in the Laboratory Building equipment storage area (second floor). In all cases, the 
2 program will be consistent with the requirements in RSP-008.''' , 

3 ' All instmments will be calibrated and maintained according to applicable Radiation Safety 
Procedures arid ANSI Standard N323-1978:'̂  All insfruments will be calibrated using radiation 

5 sources which are tiaceable to the National Institute of Standards and Technology (NIST). Each 
6 ratemeter will be calibrated with a specific detector. All instruments will be calibrated using 

radiation sources which are tiaceable to NIST. The methods used to estimate uncertainty bourids 
8 fbr each type of instrumental measurement will be as specified in ANSI N323-I978. 

9 Each instrament will be response-checked using a refererice sburce and have pre-operational checks 
10 performed on a daily basis or as needed. Pre-operational checks will include battery function, high 
11 voltage, response to reference source, reset button function, audible response function i f applicable, 
12 physical condition, cunent calibration and response to backgrourid radiation. These results will be 
13 documented and any instraments failing any of the pre-operational checks will be tagged iand taken 
14 out of service. 

15 10.2 Nuclear Criticality Safety 
16 The licensed radioactive materials present at the Newfield facility are natural uranium and natural 

thorium, with progeny in equilibrium. The Uranium-235 concenfration in the materials is less than 
_ 1 % by weight, meaning it does not meet the definition of Special Nuclear Material as found in 10 
19 CFR 70.4. Because the materials cannot trigger or sustain a critical reactiori, nuclear criticality safety 
20 measures are not necessary. 

21 10.3 Health Physics Audits, Inspections and Recordkeeping 
22 During the implementation of this Plan, at least one assessment of the effectiveness of this health 
23 and safety plan will be performed per calendar year by an individual who is Certified by the 
24 American Board of Health Physics in the comprehensive practice of health physics and has 
25 demonsfrated experience performing assessments of radiation safety programs for decommissioning 
26 projects. The results of this assessment will be reported to the Project Manager and the RSO. 
27 Records of this review will be maintained in accordance with RSP-004, "Radiation Protection 
28 V Records." These records will iriclude the date of the assessment, name of individual(s) performing 
29 the , assessment, individuals contacted by the assessor(s), areas/program elements assessed, 
30 assessment findings, conective actions, and any follow-up required. 

31 Informal assessments and inspections will be completed by the RSO (or his designee) on a daily 
32 basis, with unexpected, non-conforming, or unusual items and situations documented, along with 
33 their resolution. These assessments and inspections will include performance and documentation 
34 ofradiological surveys, radiological work practices, postuig and labeling, contamination confrol, and 

Shieldalloy Metallurgical Corporation, Instrumentation and Surveillance, RSP-008. 
" American National Standards Instimte, Radiation Protection Instrumentation Test and Calibration ANSI -N323-1978, 
1978 
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intemal and extemal dosimetry. Due to the frequency ofthese informal assessments and inspections, 
they serve as routine, unannounced inspectioris by the RSO (or his designee). 

For any findings identified during formal assessments or informal assessments and inspections v^U 
be evaluated by the RSO for compliance with license commitments or NRC requirements. 
Documentation of such evaluations will be maintained and available for inspection, including 
conective actions taken to prevent recunence and any follow-up to verify effectiveness of conective 
actions. Records of RSO audits will include the dates of the audit, the name of the auditor, persons 
contacted by the auditor, areas audited, audit findings, conective actions, and any follow-up required. 

( 
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11 ENVIRONMENTAL'MONITORING AND CONTROL PROGRAM 

2 11.1 Environmental ALARA Evaluation 
^ 3 The management of SMC is committed to reducing exposures to radioactive materials and direct 

I 4 radiation to as low as reasonably achievable (ALARA). Exposuresjshould be reduced to ALARA 
5 to SMC employees, confractors assigned to implement the decoinmissioning plan as well as 
6 emissions to the environmeiit and ultimately the members of the public living near the Newfield 
7 facility. Potential pathways for expbsure exist during the constmction ofthe engineered barrier and 
8 intmsive work where the slag and baghouse dust is excavated. Engineering and adminisfrative 

^ " 9 confrols will be implemented duririg the constmction phase in order to minimize exposures. 

10 The principle source of exposure is contaminated airbonie dust impacting the inhalation and 
11 irigestion pathways. The slags at the facility are all solid, non-combustible material with the 
12 consistency of vitrified rock. Testing performed on the slag shows that the radioactivity does not 
13 leach with exposure to ambient conditions .'̂  The baghouse dust forms a "crast" when it encounters 
14 moisture, which sierves tb deter fiigitive dust emissioris. ' 

15 To the extent practical, excavated soil will be wetted to reduce the generation of airbome dust. SMC 
has established a goal to evaluate the effectiveness of the wetting process; contaminated airbome 
dust should be reduced to concenfrations at least 10% ofthe USNRC limits for offsite discharge." 
As described in Chapter 10, air monitoring will be performed to measure the presence of 

19 contaminated dust, both near the employee's work areas as well as the perimeter of the Storage Yard. 
20 . Air sampling stations will be established as described in Section 10.1. The analytical results for the 
21 perimeter air samples will be compared to the limits specified in the USNRC regulations for 
22 discharge to the environment. 

23 Employees working directly with contaminated soil or the baghouse dust will wear persorial 
24 protective clothing to reduce the spread of radioactive contaniination. Portable, calibrated radiation 
25 survey instraments will be iised to verify that the employees are free ofsurface contamination before 
26 leaving the restricted area and the facility at the end ofthe work shift. A description of the 
27 cpntamination confrol program is provided in Section! 0.1. 

28 The Site HSO wilf review the results of the air samplirig program and periodically submit a summary 
29 to the RSO and SMC management. The report will sunimarize the air sampling results, applicable 
30 limits and identify any frends relating to elevated results. I f necessary, the Site HSO will modify the 
31 field practices and verify that the changes were adequate to reduce afrbome dust concenfrations to 
32 ALARA. Any sample that exceeds 10% of the DAC will be reviewed by the RSO within 24 hours 

Teledyne Isotopes. Report of Leachability Studies for Shieldalloy Metallurgical Corporation, Tdedyne Isotopes, 
Westwood, New Jersey, 1992. 

US Nuclear Regulatory Commission, Standards for Protection Against Radiation, Title 10 Code of Federal 
Regulations, Part 20, Appendix B. . 
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1 after it is identified. An investigation will be documented and the source of the elevated readings 
2 will be identified and evaluated. ALARA reviews and reports to management will be performed 
3 pursuant to SMC's Radiation Safety Procedure No. RSP-005, "ALARA Program". 

4 11.2 Effluent Monitoring Program 
5 The primary effluent discharges during the decommissioning process are assumed to be airbome in 
6 nature and could consist of dust from the excavation of material, dumping of material, shaping and 
7 pushing of the slag and other regulated and non-regulated materials during capping operations, 
8 vehicle/equipment movement, and the surface grinding of contaminated concrete. The locations 
9 where potential effluent discharges could occur include the Storage Yard where the baghouse dust 
10 and various slags are cunently stored and where the plaimed engineered barrier will be installed. In 
11 addition, the temporaiy haul roads used for fransport of radioactive materials to the engineered 
12 barrier location, and residual concrete pads or surfaces that will be decontaminated are other 
13 potential sources. Section 4.4.1 contains a description ofthe containinants of concem and their 
14 concentrations within the remediation areas and the natural background. 

15 Area air samples will be taken in locations that are representative of actual effluent releases. A 
16 sufficient number of samplers will be positioned down\yind of in progress work locations to ensure 
17 that samples collected are representative of actual releases. Afr sampler positioning will be 
18 evaluated frequently to accommodate for shifts in the prevailing wind direction and the locations of 
19 dust generating operations. 

20 Air samples will be collected as described in Section 10.1 of this Plan, which covers topics such as 
21 air sampler and filter selection, sampling durations and frequencies, sampler ealibration, action levels 
22 for airbome activity. The calculation of the sample MDA will be completed in accordance with 
23 SMC Radiation Safety Procedure RSP-008, "Instrumentation and Surveillance:. 

24 Environmental air samples will be collected at the following frequencies: Before operations with 
25 radioactive materials begin to determine a baseline value for airbome activity, as soon as 
26 decommissioning operations begin and routinely thereafter, and after any significant change in 
27 operating conditions. Air samples will especially be collected during any dust generating operations. 
28 The frequency of sample collection will be determined based on the radiological and physical 
29 conditions present at the work location and the type of air sampling being performed. Consideration 
30 will be given to more frequent filter changeouts during high dust conditions. 

31 Afr sampling results will be recorded on standard survey forms that will include information such 
32 as sample location and number, date and time of sample, volume sampled, air sampler and filter 
33 used, and calculated airbome concenfrations. Sampling information wiU be made a part of the final 
34 status survey report. Filters which exceed set parameters will be held and recounted after an 
35 appropriate length of time and/or forwarded to a commercial analytical laboratory, for further 
36 analysis. The decommissioning project nianager will inform the RSO of the initial data of samples 
37 that exceed action levels and subsequent re-analysis information. 

r 
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1 Sample collection and analysis will be conducted using approved procedures as described in Section 
2 10.1 of this procedure. Elements of the quality assurance program are provided in Section 13 of this 

Plan. ^ 

4 11.3 Effluent Control Program 
5 The source of effluent discharges to the environment for the decommissioning project is the 
6 materials that have the potential to become airbome during the various operations described in 
7 Chapter 8, above. The radiation dbse potential associated with those releaseSj as shovra in Chapter 
8 7, are indistinguishable from background. Nonetheless, measures that will be instituted to minimize 
9 the release of airbome materials to the environment may include continual application of water spray 
10 to excavation areas, to materials in the engineered barrier area during shaping and compaction of the 
11 pile, and duririg the dumping of materials frbm vehicles/equipment. Dust suppressant materials such 
12 as calcium chloride, may be used on temporary haul roads used to move materials around the facility: 
13 The discharge of liquids to the environment will be eliminated during the decommissioning project 
14 through the use ofa silt fence backed up with staked hay bales around the perimeter of the entire 
15 engineered barrier area, thereby preventing sediment from leaving the work site. Surface runoff 
16 water outside the silt fence will be collected via perimeter drainage swales to prevent ran-on from 
17 entering the work site. These drainage swales would be designed to discharge away from the work 
18 area to prevent the erosion of the radionuclide-bearing materials. 

The action level for this work will be the applicable DAC fqr natural thorium and uranium (i.e., ^ 
20 1.91x10" microcuries per milliliter for thorium and 8.4x 10 " microcuries per millihter for uranium). 
21 Actions to be taken.in the event an action level is exceeded include stoppage, of the suspect work 
22 activity i f it is still ongoing, the conduct of additional air, radiation, and contamination surveys as 
23 applicable, notification of the RSO, preparation of dose estimates for workers and the general public 
24 due to the release, and conective measures to prevent fiiture releases. 
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12 RADIOACTIVE WASTE MANAGEMENT PROGRAM 

2 12.1 Solid Radioactive Waste 
3 The types of solid materials associated with the decoinmissioning process include fenocolumbium 
4 Standard slag, fenocolumbium high-ratio slag, and columbium nickel slag generated from the former 
5 _D 111 and D102 smelting operations; baghouse dust from prior operations in D111; soil containing 
6 fenocolumbium slag, and concrete dust from the surface removal of contaminated concrete baghouse 
7 and building stmctures. The slag, which presents the majority of the licensed radioactive materials 
8 . at the site, is a solid, non-combustible material vdth the consistency of vitrified rock. The estimated 
9 yolume of each of the material types are listed in Table 17.1. 

10 , The entire volume of these materials will be contained withiri the capped area of the property. It is 
11 anticipated that no residual radioactivity will be shipped off site for disposal and no temporary 
12 storage of materials will be required. Excavated materials that do not meet the applicable release 
13 criteria will be fransported directly to the Storage Yard for consolidation under the engineered 
14 barrier. 

15 Excavated materials and radioactive materials cunently in the Storage Yard will be sprayed with a 
water spray to minimize dust generation during operations such as excavatiori, shaping and pushing 
of piles, dumping of materials from vehicles/equipment, etc. Concrete removed (scabbled) from the 

18 surface of the AAF and Flex-Kleen Baghouse pads, and other materials collected from building 
19 surfaces using high efficiency filtered vacuums, will be fransported to the Storage Yard and 
20 consohdated prior to the installation of the engineered barrier. 

21 12.2 Liquid Radioactive Waste 
22 No radioactive liquids are anticipated to be generated during the decommissioning process. Water 
23 spray used to niinimize dust generation is assumed to be included (consumed) with the capping 
24 process for the sohd materials. 

25 12.3 Mixed (Radioactive and Hazardous) Waste 
26 No solid or liquid mixed wastes are expected to be generated during the decommissioning process. 
27 The on-going soil remediation plan under the jurisdiction of the USEPA has no potential for 
28 generating mixed wastes as a result of this remediation. 
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i7 

13 QUALITY ASSURANCE PROGRAM 

2 This chapter ofthe SMC Newfield Decommissioning Plan describes the Quality Assurance (QA) 
3 Program that will be used to assure that decommissioning activities will be performed in a manner 

consistent with commitments contained in this Decommissioning Plan and vdll meet regulatory 
s requirements and license conditions. The QA Program will operate in all stages of decomrriissioning 
6 through the final survey, validation ofthe data, and the interpretation of the results to verify that this 

has occuned. Included hereiri is a description Of the following aspects of the QA Program: 
8 Organization; Quality Assurance Program; Docunient Confrol; Confrol of Measuring and Test 
9 Equipment; Conective Action; Quality Assurance Records; and Audits and Surveillance. 

10 13.1 Organization 
11 The corporate authority for the Decommissioning Contractor will appoint a Quality Assurance 
12 Officer (QAO) who reports directly to the corporate authority. The QAO will be independent from 
13 operations, engineering, and procurement. This position may be a collateral fiinction of another 
14 manager, provided that manager is not responsible for operations,engineering, or procurement. Staff 
15 may be assigned to the QAO on a permanent or temporary basis. Staffing level will be 
1̂6 reconimended by the QAO and approved by the Project Manager. QA staff are responsible for 

ensuring that the quality assurance program verifying that activities affecting quality have been 
"i8 conectly performed will have sufficient authority, access to work areas and organizational freedom 

19 to: 

20 • Identify quality problems; 

21 • Initiate, recommend or provide solutions to quality problems through designated 

22 channels; 

23 • ^ Verify implementation of solutions; and 

24 • Ensure that fiirther decommissioiung activities are controlled until proper disposition 
25 of a nonconfoftnance or deficiency has occuned. 

• . • ' ' ' ' ' ' ' .. J ' 

26 The ultimate responsibility for implementing the elements of the QA Program rests with the 
27 Decommissioning Project Manager. A summary of the Decommissioning Contiactor's corporate 
28 QA policies and provisions to ensure that technical and quality assurance procedures required to 
29 implement the QA program are consistent with regulatory, licensing, and QA program requirements 
30 and are properly documented and confrolled will be provided to the USNRC before the start of the 
31 on-site effort. -



SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the Newfield Facility" 

X October 21, 2005 

^ Rev. l.Page 126 

1 13.1.1 Decommissioning Project Manager 
2 Overall confrol and authority for radiation protection at SMC will rest with the Project Manager. 
3 The responsibility of the Project Manager will include, but is not limited to, the following: 

4 • Establish the procedures to decommission the site and submit changes to the 
5 decommissioning plan to the USNRC. The Project Manager may not implement the 
6 changes until approved by the USNRC in writing; 

7 • Assure that the capability of radiation protection services are sufficient to meet the 
8 requfrements of this decommissioning plan and applicable state or federal 
9 > regulations; 

10 • Designate a Quality Assurance Manager as a direct report with respect to the QA 
11 program. 

12 13.1.2 Quality Assurance Officer 
13 The QAO will be responsible for recommending the type and quantity of staff ^ d resources 
14 necessary for fiill implementation bf the QA Program. The QAO is designated by the Project 
15 Manager, in vmting, and may be a collateral duty for a manager who is not responsible for 

.16 operations, engineering, or procurement. The QAO is independent of cost and schedule 
17 responsibilities for the decommissioning project. 

18 The QAO will have the responsibility and authority to terminate any work activities that do or may 
19 violate regulatoiy or SMC requirements for decommissioning. Specific work activities will be 
20 permitted to proceed to a safe condition after implementation of the stop-wOrk order. Stop-work 
21 orders will be lifted after the initiating conditions have been alleviated. 

22 The QAO is specifically responsible for the following: 

23 • Identifying quality problems; 

24 • Initiating, recommending, or providing solutions through designated channels, and 

25 • verifying implementation of solutions. 

26 The QAO is also responsible for working with SMC, confractor, or subconfractor management in 
27 resolving disputes involving quality arising from difference of opinion between QA staff and otiier 
28 personnel. 
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1 13.1.3 QA Staff 
2 The QAO may designate authority for implementing certain aspects bf the QA program to SMC or 
3 contract emplbyees 'with the concunence ofthe Project Manager. The responsibilities and authority 
4 of QA Staff may include the following: 

5 • Ascertain compliance with rales and regulations, site-specific license conditions, and 
6 the guidelines approved and specified by the QAO; 

7 • As directed by the QAO, evaluate the performance of work, including audits and 
8 surveillances of the contiactor's QA programs and audits and surveillances bf 
9 subconfractors, consultants, and vendors furnishing equipment or services to SMC 
10 or its confractors. 

11 I f not delegated to the QA Staff, the QAO may retain the responsibilities listed above. 

12 13.2 Quality Assurance Program 
13 For execution bfdecommissioning activities at the SMC Project, a Quality Assurance Program Plan 
14 (QAPP), consistent with applicabl̂ ^ guidelines will be developed. The QAPP will be reviewed and 
15 approved by SMC prior to its implementation to ensure all programmatic elements are consistent 

^ with regulatory, licensing, and QA program requirements. The objective of the QAPP is to ensure 
confidence in the sampling, analysis, interpretation and use of radiblogical data generated during the 

18 decommissioning project. 

19 The QAPP will ensure collection of reliable data by serving as the instrament of contiol for field and 
20 analytical activities associated with the project. Stated within the QAPP are the quality assurance 
21 policies, quality confrol criteria, and reporting requirements that must be followed by all site and" 
22 confractor personnel when carrying out their assigned responsibilities on this project. The QAPP 
23 describes the fimctional activities and quality assurance/quality confrol {QA/QC) protocols necessary 
24 to collect data of adequate quality. ^ , 

25 The QAPP will be provided to the NRC for review and acceptance before implementation. 
26 Subsequent changes to the QAPP that do not affect conimitments in this Decommissioning Plan, 
27 such as editorial changes or personnel reassignments may be made without notification to the NRC; 
28 changes which may affect such commitments will be provided to the NRC for review and acceptance 
29 prior to implementation. 

30 The effectiveness of the QA program will be periodically evaluated by the Decommissioning Project 
31 Manager. This evaluation will include the scope of the program, status of audits and surveillances, 
32 adequacy of the program, and compliance of the QA progi-am. ~The QAO will meet with the 
33 Decommissioning Project Manager once each calendar quarter in order to perform this evaluation. 
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1 The approved QAPP will also address the following topics: 

2 " • Discussion ofinstruction provided to personnel responsible for performing activities 
3 affecting quality pertaining to the purpose, scope, and implementation fo the quality-
4 related manuals, instractioris, and procedures; ' 

5 • Description of fraining and qualifications of personnel verifying activities affecting 
6 quality in the principles, techniques, and requirements ofhe activity being performed; 

7 • FormalfrainingMidqualificationprograms, documentation includes attendees, date 
8 ) of attendance, and objectives and content of program; 

9 • Description of the self-assessment program for confirming that activities affecting 
10 ' quality comply with the QA program, including independence ofthe assessors from 
11 the activities they are assessing; and 

Description of the organization responsibihties for ensuring that activities affecting 
quality are prescribed in appropriate jprocedures and accomplished through 
implementation of these procedures. 

• Description of how the licensee develops, issues, revises and retires QA documents. 

13.2.1 Procedures 
17 Supporting Quality Implementing Procedures (QIPs) v^ill provide step-by-step details for complying 
18 with project QA requirements. The firial radiological survey, including development of sampling 
19 plans, direct measurements, sample analysis, instrament calibration, daily fiinctional checks of 
20 instruments, and sampling methods wi l l be performed according to written procedures. These 
21 written procedures will be reviewed and approved by the RSO and the Project Manager. 

) 22 13.2.2 Subcontractor Services 
23 The activities to be conducted during decoinmissioning will require the services of a 
24. Decoinmissioning Confractor and various specialty subconfractors such as a qualified drilling 
25 confractor or a licensed surveyor. Confractor activities will be under the direct supervision of SMC 

' 26 in accordance with the QAPP. Subconfractor activities will be under the direct supervision of the 
27 Decoinmissioning Confractor, also in accordance with the QAPP. ; 

28 13.2.3 Laboratory Services 
29 For offrsite sample analysis, a qualified laboratory recommended by the decoinmissioning confractor 
30 andapprovedby SMC will perform those radiological analytical laboratory services for the project. 
31 The laboratory will be responsible for all bench level QA/QC, data reduction, data reporting, and 
32 analytical peiformance monitoring. Laboratory accuracy will be evaluated by the analysis of blank 

tme 
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1 and spiked samples. Sample handling protocols, analytical procedures, and reporting procedures 
2 employed by the analytical laboratoiy will be described in the laboratory's Quality Asisurance Plan. 

3 The off -site laboratory will be responsible for assuring that all appropriate laboratory personnel are 
4 thoroughly familiar with the QAPP and good laboratbry practices, and that all appropriate laboratory 
5 personnel meet the requisite qualifications for thefr positions within the laboratory. The laboratory 
6 Director, or his equivalent'representative, will review and approve all reports. The Director will also 
7 be responsible for assuring laboratory personnel have appropriate fraining to perfonn assigned 
8 responsibilities, and for daily management of the laboratory and its staff. 

9 The off-site laboratory will have a QA designee who v^dll be responsible for assuring that the 
10 QA/QC reqiifrements of the QAPP, the laboratory Quality Assurance Plan, and its associated 
11 operatingproceduresarestrictly followed TheQA designeeWll be responsible for review of 
12 alerting the SMC decoinmissioning Project Manager and the Confractor Proj ect Manager ofthe need 
13 for conective action (when necessary), performing intemal audits as specified by the QAPP, and 
14 maintenance ofthe QC records. The QA designee will also be responsible for preparing project 
15 specific QA/QC plans, as necessary. -

16 13.2.4 Surveys and Sampling Activities ^ 
Trained individuals following written procedures and the provisions of this Plan will perfonn 
surveys and sampling using properly calibrated instruments. The custody of samples will be fracked 

19 from collection to analysis. Firial survey and sampling data will be retained until License No. SMB-
20 743 is amended into a LTC license. The designated sampler or analytical laboratory will collect a 
21 split sample when desired by the USNRC to obtain samples that are duplicates of those to be 
22 analyzed. When this operation is performed, the procedure for obtaining duplicate samples will be 
23 followed. 

24 QC hold points will be utilized as necessary to ensure quality of surveys and sampling. Hold points 
25 will also be used to ensure that debris is moved only after QA has verified that the proper sampling 
26 and survey information for the debris in question has been obtained: 

27 13.3 Document Control 
28 Q A documents include a variety of radiation protection procedures described in Chapter 10 of this 
29 plan and Radiation Safety Procedures (RSPs). In general, QA documents are, those documents 
30 needed to demonstiate compliance with NRC requfrements and license commitments. Other specific 
31 examples are discussed in the following paragraphs of this section. Additionally, SMC will retain 
32 QA documents at the Newfield site during decommissioning activities. At the conclusion of 
33 decommissioning, e.g., when License No: SMB-743 has been amended to a LTC license, SMC will 
34 store Q A documents in accordance with the terms pf the LTC Plan, to be prepared as part of the final 
35 ' decommissioning report. 
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1 Data will be recorded and documented in a data management system. Entries will include the 
2 location ofthe surveyor sampling point on the appropriate building grid. Data managemerit personnel 
3 will also ensure that chain-of-custody and data management procedures are followed for 
4 decommissioning-related samples. The decommissioning contiactor's procedures for proper 
5 handling, shipping and storage of samples will be used. 

6 Both direct measurements and analytical results will be documented. The results for each survey 
7 measurement or sample and its grid block location, will be listed in tabular form (i.e., result versus 
8 sample or survey location). 

9 Data will be recorded in an orderly and verifiable way and reviewed for accuracy and consistency. 
10 Every step of the decommissioning process, from fraining personnel to calculating and interpreting 
11 the data, will be documented in a way that lends itself to audit. Records of fraining to demonsfrate 
12 qualification will also be maintained. 

13 13.4 Control of Measuring and Test Equipment 
14 Procedures for calibration, maintenance, accountability, operation and quality confrol of radiation 
15 detection instraments implement the guidelines established in American National Standard Institute 
16 (ANSI) standard ANSIN323-I978 and ANSIN42.I7A-1989.'*''^ Proper maintenance of equipment 
17 varies, but maintenance information and use limitations are provided in the vendor documentation. 
18 Measuring and analyzing equipment will be tested and calibrated before initial use and will be 
19 recalibrated, i f maintenance or modifications could invalidate earlier calibrations. Field and 
20 laboratory equipment, specifically used for obtaining final radiological survey data, will be calibrated 
21 based on standards fraceable to NIST. 

22 Minimum frequencies for calibrating equipment will be established (i.e., annually or as 
23 recommended by the manufacturer) and documented. Measuring equipment will be tested at least 
24 once On each day the equipment is used. Test results will be recorded in tabular or graphic form and 
25 compared to predetermined, acceptable performance ranges. Equipment that does not conform to the 
26 performance criteria will be promptly removed from service until the deficiencies can be resolved. 

. . . • \ 
' - c . , 

27 13.5 Corrective Action 
28 Audits and surveillances will be conducted during the course of the decommissioning project. 
29 Observations will be investigated and conections will be made as necessary. The observation and 
30 the proposed conective actions will be documented and reviewed by the Project Manager and the 
31 QAO. The conective action will be documented and the concunence by the Project Manager and 
32 the QAO will be documented in vmting. The persori or department responsible for implementing 
33 the conective action will be assigned and a schedule will be established to implement the change. 

American National Standards Institute, Radiation Protection Instrumentation and Calibration, ANSI N323-1978, 
Septembei, 1977. . i 

American National Standaids Institute, Performance Specifications for Health Physics Instiumentation - Portable 
Instramentation foi Use in Nonnal Environmental Conditions, ANSI N42.17A-1989, November, 1988. 
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1 After the finding is closed out, a surveillance will be conducted within thirty (30) days to verify that 
2 the problem has been alleviated. Significant conditions adverse to quality, the cause of the 
3 conditions, and the conective action taken to preclude repetition will be documented and reported 
4 - to immediate management and upper levels of management for review and assessment. 

5 13.6 Quality Assurance Records , 
6 QA records are those records required to deirionsfrate compliance with NRC requirements and 
7 license coinmitments. These records will be maintained by individuals designated by the Project 
8 Manager. The records will be retained at the Newfield site for the duration of decominissioning 

,9 activities and stored in one of the following ways: 
. r ' ' • ' ' . ' -

10 • 2-hour rated vault meeting NFPA Standard 232; or 

11 • 2-hour rated file containers meeting NFPA Standard 232 (Class B); or 

12 • 2-hour rated fire resistant file room meeting N F P A Standard 233. 

13 Upon amendment of License No. SMB-743 into a LTC license, records will be stored in accordance 
14 with the terms of the LTC Plan, to be submitted as part of the final decommissioriirig report. Typical 

QA records are discussed below. 

16 13.6.1 Laboratory Data ' ' ' 
17 Data reduction, QC review, and reporting will be the responsibility ofthe analytical laboratory . 
18 Data reduction includes all automated and manual processes for reducing or organizing raw data 
19 generated by the laboratory. The laboratory will provide a data package for each set of analyses that 
20 will include a copy of the raw data in elecfronic format, and anyother information needed to check 
21 and recalculate the analytical results. 

22 Once a data package is received from the laboratory, the analytical results and pertinent QA/QC data 
23 will be compiled onto standardized data formats. The data packages will serve as basic reference 
24 sheets for data validation, as well as for project data use. 

25 13 6.2 Field Survey Data 
26 The generation, handling, computations, evaluation and reporting of final radiological survey data 
27 . will be as specified in the decommissioning contiactor's procedures. Included in these procedures 
28 will be a system for data review and validatiori to ensure consistency, thoroughness and 
29 acceptability. Qualified health and safety, operations, and/dr engineering personnel will review and 
30 evaluate suryey data. 

31 13.6.3 Data Evaluation 
32 Prior to releasing data for use by project staff, selected data will undergo data evaluation based on 

intended end use of the data. Data points chosen for evaluation will be exanuned to determine 

TRC 
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1 compliance with Ĉ A requirements and other factors that detennine the quality of the data. Data 
2 taken during a characterization survey will be stibj ected to quality verification before use as final 
3 status survey (FSS) data. Data taken during a prior survey, e.g., characterization survey, may be 
4 usable as fin al status survey data provided the data are subjected to quality verification and satisfy 
5 data quality objectives. 

6 I f sample data are rejected or data omissions are identified during the data validation, this data will 
7 be evaluated to judge the impact on the project. Other conective action may include re-sampling 
8 and analyzing, evaluating and amending sampling and analytical procedures and accepting data 
9 acknowledging the level of uncertainty. 

10 In the event final status survey data are processed by computer, the application program and each 
11 modification thereofwill be verified to perform as intended before its initial use. A knowledgeable 
12 person will verify that the algorithms are as intended and will compare an instance of computer-
13 generated result and an independently derived result of the same process. SMC will document the 
14 application program, including its algorithms and a hsting or copy of the program. 

15 f3.6.4 Sample Chain-of-Custody 
16 One of the most important aspects of sample management is to ensure that the integrity of tihe 
17 sample is maintained; that is, that there is an accurate record of sample collection, fransport, 
18 analysis, and disposal. This ensures that samples are neither lost nor tampered with and that the 
19 sample analyzed in the laboratory is actually and verifiably the sample taken from a specific location 
20 in the field. 

21 Sample custody will be assigned to one individual at a time. This will prevent confusion of 
22 responsibihty. Custody iis maintained when (I) the sample is under direct surveillance by the 
23 assigned individual, (2) the sample is maintained in a tamper-free container, or (3) the sample is 
24 witiiin a confrolled-access facility . 

25 The individual responsible for sample collection will irutiate a chain-of -custody record using a 
26 standard form provided by the decoinmissioning confractor. A copy of this form will accompany 
27 the samples throughout fransportation and analyses; and any breach in custody or evidence of 
28 tampering will be documented. 

29 13.7 Audits and Surveillances 
30 Periodic audits will be performed to verify that decommissioning activities comply with established 
31 procedures and other aspects of the QAPP arid to evaluate the overall effectiveness of the QA 
32 program. SMC and the QAO will verify that qualified personnel are used to conduct audits to ensure 
33 that the applicable procedures are being properly implemented. The audits will be conducted on 
34 at least a quarterly basis, in accordance with written guidelines or checklists. Radiation protection 
35 personnel will also conduct semiannual audits in their area of concem. Extemal program audits may 
36 also be used at the discretion of either SMC or the QAO. Audit results will be reporte:d to both SMC 
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^ 1 and the Project Manager in writing, and actions to resolve identified deficiencies will be hacked,. 
frended and appropriately documented. 
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14 FACILITY RADIATION SURVEYS 

2 This section of the Decommissioning Plan describes the results of varioiis radiation surveys and 
• 3 sampling activities to characterize the presence of radioactive materials at the SMC site. Portions 
4 of the Newfield site will be released for umestricted use and materials and equipment used during 
5 the decominissioning activities will be surveyed for free release. This section of the 
6 Decommissioning Plan identifies tihe applicable and proposed radiological release criteria to be used 
7 for radiological surveys performed during decommissioning activities. This section also describes 
8 the design of the final status radiological survey. ^ . ^ 

9 14.1 Characterization Surveys 
14.1.1 Measurement Description 

11 A comprehensive site-wide survey for the presence of radioactivity at the Newfield facility was 
^ 12 coriducted in 1991. The purpose of the survey was to assess the overall radiological conditions at 

13 thesite. Thefindings were captured in a final report that was published in 1992.̂ '' 

Data acquisition for this effort was consistent with a measurement/sampling plan that was approved 
by the USNRC and the NJDEP in advance of deployment to the site. Pressurized ion chamber (PIC) 
measurements were performed at 20 meter intervals along the boundary ofthe site to characterize 

17 the whole body exposure rate at the boundary fence. The PIC has a relatively " f l a f energy response 
18 over the energy range of interest for tihe effort (e.g. 150 keV to 2600 keV) and therefore, its 
19 measurements directly reflect the ambient whole body exposure rate at the point of measurement. 
20 I In addition, ambient radiation surveys using gamma scintillation survey meters were performed at 
21 each intersection of an established grid pattem. These measurement results, after application of a 
22 "count rate to exposure rate" conversion factor, were used to determine ambient exposure rates 
23 throughout pertinent areas of the SMC property and adjacent areas of interest. 

24 An assessment of the amount of residual radioactivity in soil and sediment vvas performed by 
25 performing a walkover survey with gamma scintillation survey meters positioned near the ground 
26 surface. The eritire Newfield property was gridded for these measurements, as well as certain 
27 locations immeciiately adjacent to tihe property boundary. These measurement results were used to 
28 identify locations with potentially elevated concenfrations of radioactive materials. No walkover 
29 surveys were conducted in the vicinity of the slag piles in the Storage Yard due to the elevated 
30 background readings in this area. Instead, soil samples were collected in these areas and analyzed 
31 for radioactivity. 

32 Finally, since surface drainage in the vicinity pf the plant is toward the south into the Hudson's 
33 Branch watershed, water and sediment samples were collected at various locations in the Hudson's 
34 Branch. In additioji, samples of surface watermnoff were collected during a storm event in locations 

IT Corporation, Report No. IT/NS-92-106, "Assessment ofEnvironmental Radiological Conditions at the Newfield 
Facility", April 1992. • 
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exhibiting evidence of erosion. The radioanalytical results of these samples were used to provide 
additional information on the potential for radiological contamination which might be present in the 
vicinity of the Hudson's Branch. ' 

14.1.2 Field Instruments, Methods and Detection Sensitivities 
5 The measurement locations of interest on the property were identified by establishing a 10 meter grid 
6 system. The gridded area included the majority of the property within the legal boundaries of the 
7 site as well as certain sunouriding property. The off-site portion of tihe grid extended approximately 
8 30 meters beyond the fence lines. The types of instraments used for the two radiological surveys 
9 included a pressurized ion chamber (PIC) and portable gainma scintillation survey meters. Ambient 
10 exposure rates in the vicinity of the slag piles and at the perimeter of the property were measured 
11 with a PIC. Acquisition of ambient exposure rate data using PICs is time consuming and somewhat 
12 unwieldy. Therefore, portable survey instruments were used to obtain "count rates" at a height of 
13 one meter above the ground at the same locations as the PIC measurements. These values were used 
14 to develop a "count rate to exposure rate" conversion factor for use in converting portable survey 
15 instrument readings into ambient gamma exposure rates. 

16 Portable instrument surveys were then conducted at every grid intersections with the exception of 
17 paved areas of the plant and in the vicinity of the slag piles. The grid point measurements were 
18 performed with the probe of a gamma scintillation detector positioned at a height of one meter above 
19 the ground surface. The "one meter height" count rates were then converted into ambient gamma 
20 exposure rates through application of the conversion factor. 

21 Walkover surveys were conducted to obtain additional information on the extent of soil 
22 contamination. These surveys were performed in all accessible grid blocks, with the exception of 
23 the paved area of the plant and in the vicinity of the slag piles by walking in 10 meter parallel paths 
24 while slowly swinging a gamma scintillation detector in a three to four foot span parallel to the 
25 ground (approximately 10 cm from the ground surface). 

26 14.1.3 Laboratory Instruments, Methods and Detection Sensitivities 
27 Soil samples collected during the measurement campaign were fransported to a commercial 
28 analytical laboratory and were analyzed by gainma specfroscopy (radium-226, radium-228, bismuth-
29 214, Iead-214, and other gamma-emitters). The concenfration of uranium-238 and thorium-232 in 
30 the samples were determined by isotopic analysis (alpha specfroscopy). 

31 Water samples also went to an offsite commercial laboratory where they were filtered into suspended 
32 and dissolved fractions. Each water sample was analyzed for dissolved and suspended gross alpha 
33 and beta activity. Isotopic analysis was performed ifthe gross alpha activity exceeded a 1976 EPA 
34 screening level (applicable at the time) of 15 pCi/liter or i f the gross beta activity exceeded the 
35 screening level of 50 pCi/liter. The isotopic analyses included gainma specfroscopy and alpha 
36 specfroscopy for uranium-238 and thorium-232. For the dissolved fractions, radon de-emanation 

o 
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was used to determine the radium-226 concenfration, and beta-gamma coincidence counting was 

2 used to determine the radium-228 concenfration. 

14.1.4 Survey R&sults 
4 Appendix 19.6 shbws the radionuclide concenfrations measured during the site-wide 
5 characterization. The maximum measured exposure rate at the property fence line was 0.13 mR per 
6 hour. Walkover survey results indicated elevated count rates on the eastem-most boundary of the 
7 property, although the soil sampling results from the same area show little difference from measured 
8 . background concenfrations. Both survey and sampling data show surface deposits present in the 
9- general vicinity of the former Flex-Kleen and AAF Baghouseŝ  and elevated count rates identified 
10 to the south of the property were attributed to the flow of surface water ranning from the Storage 

Yard towards the south. 

14.1.5 Maps and Drawings Showing Non-impactedllmpacted Areas 
13 Appendix 19.6 contains site^dfawings with analytical results,,on a "per radionuclide" basis. The 
14 areas of the Newfield facility that are cpnsidered to b~&uriimpacted are consistent with those locations 
15 with radionuclide concenfrations or exposure rates that are indistinguishable from background. 

16 14.1.6 Adequacy of Characterization Suryey 
^ ' Since tihe 1991 site-wide characterization effort was completed, routine surveillance activities in and 
No around all restricted areas have been performed once per calendar quarter. These data and the 
19 surveillance summaries confirm that no significant quantities of residual radioactivity have migrated 
20 past the restricted areas. 

... •, . ' ' ' ". 
21 All areas and surfaces within the Newfield facility have been surveyed or sampled as part of the 1991 
22 characterization effort, routine quarterly surveillance efforts, or as part of a facility-specific 
23 decommissioning effort; 
24 14.2 Release Surveys 
25 14,2.1 Materials and Equipment Release Criteria During Decommissioning 
,26 Release surveys for materials and equipment used during decommissioning will be surveyed with 
27 portable radiation survey instruments. Since it will not be possible to distinguish between 
28 radioactivity frorn thorium or uranium using portable radiation survey instraments. Therefore, SMC 
29 will use the more restrictive levels for natural thorium (Th-i-D) in Table I of USNRC Policy and 
30 Guidance Directive FC-83-23 as fhe acceptable surface contamination level for release ofthe 
31 object. '̂ The natural thorium release criteria are 1,000 and 3,000 dpm/100 cm^ (average and 
32 maximum activity, respectively) and 200 dpm/IOO cm^ removable activity. The FC 83-23 levels 
33 for thorium and uranium are presented in Table 1. These limits apply independently to either alpha 
34 or beta/gamma contamination levels. - > ^ 

U.S. Nuclear Regulatory Conmiission, Termination of Byproduct, Source and Special Nuclear Material Licenses, 
Policy and Guidance FC 83-23, November 4, 1983.̂  
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In the event that a surface does not meet the natural thorium release level, but is less than the natural 
uranium level and fiirther decontamination is impractical, an analysis of the radionuclide content of 
the surface contamination may be perfbrmed to determine the thorium-to-uranium ratio. The unity 
mle will then be applied to detennine i f the surface may be released. SMC will make the decision 
to implement this approach based on an evaluation of the time and cost necessary to perform this 
analysis compared to the cost of including the equipment or material into the waste sfream as low 
level radioactive waste (LLRW). Items that would be impractical or cost-prohibitive to adequately 
survey due to fhefr physical condition, geometry, inaccessibility, or media will be disposed of as 
LLRW. 

14.2.2 Remedial Action Support Surveys 
11 SMC will conduct remedial action surveys of the scrap metal and other debris generated during 
12 demolition and remedial activities described in Chapter 8 of this Plan. These materials will be 
13 segregated by radiological status (i.e., less than or greater than the release criteria), decontaminated 
14 as necessary. Materials that exhibit elevated levels of radioactivity (e.g. exceed the limits specified 
15 in Section, 14.2.1) will be designated as LLRW. Other materials will be considered free of residual 
16 contamination and acceptable for disposal as clean waste. During excavation of the slag area, SMC 
17 will perform remedial action surveys, including surface scans and large-volume composite sampling 
18 and analysis, as described in Section 8.5. Additional methodology details, including a demonstiation 
19 that field screening is capable of detecting residual radioactivity at the DCGL, will be provided in 
20 the D&D work plans. 

t4.3 Final Status Survey Design 
22 14.3.1 Overview 
23 Once all remedial actibns are complete, the Final Status Survey will be performed, the data acquired 
24 will be validated, and a Final Stams Survey Report will be prepared and submitted with SMC's 
25 application to terminate License No. SMB-743. The objective of the Final Status Survey is to collect 
26 sufficient infonnation to demonsfrate, to a reasonable degree of statistical certainty, that the 
27 radiological parameters at the site do not exceed the established DCGLs, and that the license 
28 termination criterion for restricted release has been met. The assigned survey units represent the 
29 fimdamental elements for compliance demonsfration using the statistical tests. The final status 
30 ' surveys will be designed and performed utilizing a combination of methodologies from MARSSIM 
31 and other appropriate guidance documents. These documents provide detailed guidance on the 
32 classification, selection, and size ofareas to be surveyed; survey instrament requirements; quantity 
33 and quality of data to be collected; unbiased sampling methods; and methods for evaluating survey 
34 results. The following is a summary of the DCGLs and key tasks for the final status surveys. ^ 

o 



12 

SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the Newfield Facility" 

' October 21, 2005 

Rev. l.Page 138 

1 14.3.2 Derived Concentration Guideline Levels (DCGLs) 
2 A Final Status Survey Plan (FSSP) will be prepared by SMC using guidance provided in 
3 NUREG-1575 (MARSSIM) and NUREG-1757.*̂ -*̂  The final statiis survey will be designed to 
4 ensure thatthe final condition of the site satisfies the release criteria defined in Section 5 of this Plan. 
5 The DCGLs applicable to the SMC site are summarized in Table 17.6. 

6 Buildirig surfaces will be surveyed for the presence of residual radioactivity. Based upon the 
7 requirements specified in 65 FR 114 and NUREG/CR-5512 DCGLs, which are equivalent to the 
8 applicable release criteria, were determined for imrestricted release conditions.Table 17.11 
9 summarizes the DCGLs for building surfaces. 

10 To facilitate the performance bf field measurements, in light of the presence of more than one 
11 radionuclide, gross activity DCGLs for each medium were detennined as foUows:̂ ^ 

DCGL = 
gross X f 

'238U+C , '23277I+C 

where f = the relative fraction of the total activity coritributed by the radionuclide. Assuming f = 0.5 
for both radionuclides. Table 17.11 also summarizes those results. Although Class I survey units 
are preserit at the Newfield site, in order to interject an element of conservatism into the 

16 decommissioning effort, only wide-area DCGLs, using the values showri in Table 17.11 are 
17 applicable. 

18 Methodologies to measure the DCGLs in soil and on building surfaces will satisfy the requirements 
19 of the MARSSIM methods to the extent practical based on the nature and configuration of the 
20 radioactivity. SMC may use other guidance docunients in conjunction with MARSSIM to design 
21 the survey so it meets the applicable data quality objectives (DQO). The DQOs will be specifically 
22 defmed in the FSSP. 

23 Final surveys will be performed incrementally as remedial tasks progress and at the conclusion of 
24 work activities, depending on the portion of the site undergoing remediation and the methods 
25 employed in a particular area. Areas in which the final status survey has been completed will be 
25 cordoned off to ensure that it is not impacted by remedial tasks. 

U.S. Nuclear Regulatory Commission, Multi-Agency Radiation Survey and Sitelnvestigation Manual, NUREG 1575, 
Revision 1, August, 2000.' 
" U.S. Nuclear Regulatory Cominission, ConsoHdated NMSS Decommissioning Guidance - Characterization, Survey, 
and Determination of Radiological Criteria, NUREG 1757, Volume 2, September, 2003. 

Federal Register, Volume 65, No. 114, page 37186, June 13, 2002. 
Beyeler, W. E., et al., "Residual Radioactive Contamination From Decommissioning; Parametei Analysis; Diaft 

Report foi Comment", NUREG/CR-5512, Vol. 3, U. S. Nucleai Regulatoiy Commission, Octobei, 1999, Table 5.19. 
«̂ MARSSIM, Equation 4-4. 
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1 Following all final status surveys, a Final Status Survey Report (FSSR) will be prepared in 
2 accordance with cunent USNRC guidance on format and content. This report will include an 
3 overview of the site radiological conditions as a result of decommissioning activities, explanations 
4 ofthesurvey design methodologies, descriptions of and justifications for deviations from the final 
5 survey design proposed in the FSSP or decommissioning tasks proposed in this Decommissioning 
6 Plan, and a detailed presentation of all final survey data and conclusions. The original final survey 
7 data will be maintained by SMC upon completion of the project. 

8 74.3.3 Data Quality Objectives 
9 In order to release the SMC site for umestricted use, the final status survey must show that residual 
10 . contamination levels do not exceed the release criteria within an acceptable degree of confidence. 
11 SMC will do this by establishing DQOs that identify data needs for the survey, data quality 
12 indicators, and tihe statistical tests used to demonsfrate compliance with the release criteria. 
13 Specifically, data needs include the following: 

14 ' • Type of sarriples/measurements 

15 • Necessary quantity of samples/measurements 

16, • Necessary quality of samples/measurements (quantitative or qualitative) 

17 • Minimum detection concenfration (MDC) 

18 • Necessary tumaround time 

19 • Necessaiy quantity of background samples/measurements 

20 • Measurement documentation requirements 

21 14.3.4 Classification of Areas 
22 All of the areas at the Newfield facility do not have the same potential for residual contamination. 
23 Therefore, not all will require the same levelof survey coverage in order to evaluate its radiological 
24 character. For the purposes of this Plan, SMC has classified the areas at the Newfield site into three 
25 categories. Class I , Class 2, and Class 3 (see Figure 18.11). Areas that are known or suspected to 
26 contain residual radioactive material will be classified as Class 1, 2, or 3 impacted areas. Areas 
27 where there is an exfremely low probability of residual radioactive contamination will be classified 
28 as non-impacted. Classifications for the site and sunounding areas based on cunent radiological 
29 infonnation are discussed below. These classifications may change prior to the final status survey 
30 as a result of additibnal infomiation generated by D&D remedial action support surveys. 

31 Class 1 areas have the greatest potential for contamination and therefore receive the highest degree 
32 of survey effort for the final status survey using a graded approach, followed by Class 2, and then 
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1 by Class 3. Class I areas are those that have (or had pribr to remediation) a potential for radioactive 
2 contamination or known contamination above the DCGL. Class I areas at the Newfield site include 
3 those known to coritain slag or previously were covered by slag. The area encompassing the Storage 
4 Yard, and extending outward a distance of 50 feet will be considered a Class I area as well as the 
5 location of residual slag identified during prior characterizations and the sites where buildings 
6 D102/I12, D i l i , the AAF Baghouse and the Flex-Kleen Baghouse were located. 

7 Class 2 areas are those that have a potential for radioactive contamination or known contamination, 
8 but are not expected to exceed the DCGL. Class 2 areas at the Newfield site include those that may 
9 be potentially contaminated as a result of excavation or other intmsive work during the constraction 
10 ofthe engineered barrier and site preparation activities. Other Class 2 areas include the laboratory 
11 building, shipping and receiving areas/warehouses, and D l l 7 (the "cave"). In addition, locations 
12 susceptible to fugitive dust during decommissioning actions are also classified as Class 2 areas. 

13 Class 3 areas are those that are not expected to contain any residual radioactivity or are expected to 
14 contain levels of residual radioactivity at a small fraction of the DCGL based on site operating 
15 history and previous radiation surveys. Class 3 areas at the Newfield site will include all areas that 
16 are not classified as Class 1 or Class 2. 

14.3.5 Background Reference Areas 
Background was established for the soils in the umestricted area during the remedial investigation.̂ ^ 

19 These data are provided in section 5 of this Decommissioning Plan in Table 17.2. 

20 In order to evaluate gross alpha or beta activity on surfaces, a surface of similar constraction will be 
21 \ised. The adminisfration builduig(D201,"Link Building") will be used for background information 
22 for drywall surfaces. The Persormel Building (D20I) and its immediate will be used to acquire 
23 cinder block, asphalt, concrete and soil background data. In addition, the background data sets 
24 described in Section 4.2, above, will also be used. 

14.3.6 Identifying Survey Units 
26 Site areas \yill be d into individual soil survey units with the size of each unit based on its 
27 classification. Class 1 survey units will be limited to 2,000 m^ and Class 2 and Class 3 survey units 
28 win be limited to 10,000 m l 

14.3.7 Establishing a Reference Coordinate Sysfem 
30 SMC will establish a reference grid system for the land areas to be surveyed. The grid size and 
31 pattem will be based on the classification of the area. The grid system will facilitate systematic 
32 selection of measuring and sampling locations, provide a mechanism for referencing a 
33 measurement/sample back to a specific location, and provide a convenient means for determining 
34 average activity levels. 

TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Pioject Numbei7650-N51, Windsoi, 
Cormecticut, April, 1992. 
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1 14.3.8 Selecting Instrumentation i 
2 All instramentation used for the Final Status Survey, including scanning measurements, will be 
3 appropriate for the type of radiation expected, of sufficient sensitivity and accuracy to detect the 
4 radioactivematerialsofinterest,andofsufficientquantitytosupportplannedactivities. Table 17.12 
5 lists the applications and detection capabilities of various types ofinstruments that may be used for 
6 the project. The following instraments (or equivalent substitutions) will be used to meet these ( 
7 requirements: 

• \ . -
8 • Bicron MicroRem tissue-equivalent meter (ambient gamma surveys); 
9 • Ludlum Model 2241 scaler/ratemeter with a: Model 44-10 sodium iodide gainma < 
10 scintillation detector (gamma walkover surveys); 
11 • Ludlum Model 2224 scaler/ratemeter with Ludlum Model 43-89 dual alpha/beta 
12 (contamination surveys of surfaces); and 

13 • LudlumModel239-IFfloormoiiitorwithLudlumModeI222I scaler/ratemeterand 
14 Ludlum Model 43-37 gas proportional probe (contaniination scanning of floors). 

15 Instrament use, calibration and operational checks will be performed pursuant to SMC Radiation 
16 Safety Procedure, RSP-008.The sensitivity for each medium and radionuclide will be determined f ^ ^ 
17 prior to the start of the ineasurement campaign, with the results documented in the final status survey 
18 report. 

19 14.3.9 In-situ Measurement Instrumentation Description 
20 No in-situ measurements of radionuclide concenfration in soils or other solid materials 'will be made . 
21 during this decommissioning effort. Instead, samples will be collected and forwarded to a 
22 commercial analytical laboratory for analysis. 

23 14.3.10 Analytical Instrument Description 
24 Prior to submitting any samples to a coriiniercial analytical laboratory, a letter of specification will 
25 be written. Included will be the necessary measurement result(s) and relevant detection sensitivity. 
26 At that time, the laboratory will be asked to declare the analytical method and the measurement 
27 devices they intend to use in order to meet SMC's specifications. 

28 Each commercial laboratory that provides analytical results as part of this decommissioning plan will 
29 be asked to provide a. copy of their quality assurance documents, including quality assurance 
30 procedures designed to ensure the necessary calibrations and detection sensitivity requirements are 
31 met. 

ShieldalloyMetallurgical Corporation, Radiation Safety Procedure No. RSP-008, "Instramentation and Surveillance". 
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1 14.3.11Conducting Radiation Surveys 
2 14.3.11.1 Surface Soil Survey Methods 
3 SMC will take direct measurements and material samples from classified survey unit locations 
4 specified in the FSSP. The sampling locations will follow a randoin start systematic pattem with 
5 dimensions determined according to the methodology in Section 5 of MARSSIM. 

6 Surface scans willbe performed with instraments that have adequate scan MDCs as determined by 
the radionuclide of coricem, grid pattem, grid dimensions, and outdoor area factors for the designated 

8 survey area in accordance with Section 5 of MARSSIM. For Class I area, the area will be scanned 
9 100% and for Class 2 areas, the area will be scanned at least 10% of the area. For Class 3 areas, the 
10 surface scans will be completed for areas identified by the RSO, judged to have the greatest potential 
11 for elevated areas. ' ''9 ' 

12 All instrumentation used for the Final Status Survey, including scanning measurements, will be 
13 appropriate for the type of radiation expected, of sufficient serisitivity and accuracy to detect the 
14 radioactive materials of interest, and of sufficient quantity to support planned activities. Many of, 
15 the radioriuclides of concem and/or their progeny emit high-energy photons and are easily detected 
16 using survey instmments equipped with sodium iodide (NaI[Tl]) scintillation crystal detectors. 

Scanning for gross gamma activity will be used as part of status survey of open land area survey to 
ensure elevated areas of activity are not missed. 

19 Use of these field instraments or acceptable equivalents is evaluated against the goal of achieving 
20. MDCs of less than the DCGL for direct measurements and/or scanning measurements. MDCs were 
21 calculated for scanning instruments using the method provided in MARSSIM for calculating MDC 
22 that confrols both Type I and Type I I enors (i.e., elimination of false negatives and false positives) 

as follows:^^ 

ScanMCDR-^ 
6,-

25 where: MDCR — minimum detectable count rate in counts per minute (cpm), £i = conversion factor; 
26 specific for gamma energies provided by the manufacturer for 2-inch-by-2-inch Nal detectors 
27 (cpm/microRoentgens per hour [[i.R/hour]);''* and p= efficiency of the technician performing the 
28 survey. For purposes of conservatism, p is assumed to 0.5. 

29 MDCR= 5, X 

"U.S. Nuclear Regulatoiy Commission, Multi-Agency Radiation Suivey and Site Investigation Manual, NUREG-1575, 
Revision 1, August, 2000. 
'° Values fo i e are radionuclide specific and are provided by MARSSIM foi 2-inch-by-2-inch Nal detectoiŝ  
" U.S. Nucleai Regulatory Commission, Minimum Detectable Concentiations with Typical Radiation Survey 
Instruments for Various Contaminants and Field Conditions, NUREG/CR-1507, 1997. 
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where: Sj= minimal number of net source counts required for a specified level of performance for 
the interval, i , in seconds, and 

4 where d' = value selected from MARSSIM (Table 6.5) based on the required trae positive and false 
5 positiverates;^ and bi= is the number ofbackground counts in the interval. 

6 An area will be scanned according to the area classification. Class I , or 2. Scanning coverage will 
7 range from 0 to 100 percent. When iscanning soil, the detector is held close to the ground, within 6 
8 centimeters (<3 inches) and moved in a serpentine pattem. A scan rate of 0.5 meter per second is 
9 standard for scanning gainma emitters in surface soil. The scan rate may be adjusted by the 
10 Radiation Safety Officer according to the required scan MDC. Additional factors that may reduce 
11 the effectiveness of scanning (e.g. increased moisture content of the soil, depth of contamination, 
12 etc.) should be considered when establishing a scan rate in the field. In the scanning mode, the audio 
13 response must be used to improve the likelihood of detection of an elevated area and avoid a false 
14 negative response resulting from the lag time of the meter (analog needle) response. 

15 Discrete fixed point measurements will also be recorded in Class I,2and3 areas. This measurement 
16 provides a lower detection limit than the scanning mode. A fixed gross gamma measurement will 
17 be taken at specific coordinates or a predetermined interval. The discrete radiation measurement will 
18 be recorded over a duration sufficient to achieve the required MDC. The survey time will be 
19 adjusted according to the instrament background. 

20 14.3.11.2 Sample Collection 
21 Surface soil samples will be collected with a clean, stainless steel scoop or spoon that is 
22 decontaminated bet\yeen uses. Samples will be placed into appropriately-sized containers that have 
23 been provided or specified by the analytical laboratory. Each will be labeled with a unique sample 
24 number. 

25 All sampling activities will be recorded on field logs and will include individual sample information 
26 such as date/time of sample, sample location, and sample number. Collected samples will remain 
27 in the custody of sampling personnel or locked in a confrolled, limited access location until they are 
28 packaged for shipment to the conimercial laboratory. A sample Chain of Custody/Request for 
29 Analysis form will be completed for all samples and will accompany the sample shipment to the 
30 analytical laboratory. Field screeriing of the samples will be performed to approximate the total 
31 radioactivity present and ensure the sample shipment conforms to applicable Department of 
32 Transportation shipping regulations. 

The value of d' used to calculate the detector sensitivity corresponding to an alpha error of 0.05 and beta error of 0.40; 
the value is selected to be 1.38. This value of d' will result in less than 5 percent false negatives and about 40 percent 
false positives. 
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1 Soil samples will be collectedin accordance with written procedures. Sampling tools will be cleaned 
2 and monitored, as appropriate, after each use. Samples will be collected in clean/unused sealable 
3 containers. Sriiear samples will be collected in accordance with vmtten procedures. Siriear samples 
4 will be stored in clean containers. 

5 Sample containers will be permanentiy labeled/marked in the field at the time of collection by the 
6 technician collecting the sample. At a minimum, the following infoimation will be recorded on the 
7 sample container: sample date/time, sample identification number, sample location, and name of 
8 person collecting the sample. Sample identification numbers will consist of an alphanumeric code 
9 that fiuther defines the sample type, location, and depth at which the sample was taken. All samples 
10 which may contain radionuclide levels in excess of 100 times the baseline cpncenfration or which, 
11 because of their form, may be a potential laboratory contamination concem will be identified on the 
12 outside ofthe contairier vvith a "radioactive material" caution label. An approved procedure will be 
13 used for strict chain of custody to ensure that the integrity of the sample is maintauied throughout 
14 sampling, fransportation, analysis, and archiving. 

15 14.3.11.3 Sample Analysis 
16 Sample collection and laboratory analysis will be performed in accordance with estabhshed SMC 
17 and site-specific procedures for solid and liquid media. Based on the radionuclides of concem, 

, laboratory analyses may include on-site and outside laboratory gariima specfroscopy, on-site net 
gamma-activity counting, outside laboratory alpha specfroscopy (isotopic), and hazardous material 

20 profiling. 

21 No less than 5% of final survey solid media surface and subsurface samples will be split and 
22 submitted for analysis to an independent laboratory for quality confrol purposes. The split sample 
23 results will be compared tp on-site measurements according to the procedures outlined in SMC's 
24 Radiological Contiol, Safety, and Quality Contiol Program Manual. Non-conformance will require 
25 investigation by the RSO and resolution ofthe difference. 

26 14.3.12 Documenting Survey Activities 
27 SMC will document all survey activities including sample and measurement locations, survey data, 
28 survey unit reclassifications, survey unit remediation and re-survey efforts, unusual findings during 
29 survey activities, and instrument MDCs. SMC will retain the survey and calibration recprds in the 
30 project file. , 

31 14.3.14 Evaluating Survey Results and Data Analysis 
32 SMC will evaluate the survey resuhs beginning with a data-quality assessment. The original DQOs 
33 presented in the FSSP will be reviewed to determine i f they are still applicable. The DQOs will be 
34 re-evaluated for deviations from the original FSSP such as an insufficient number of data points or 
35 use of instraments with insufficient sensitivities. Survey results and data will be analyzed and 

evaluated according to the guidance provided in Section 8.0 of MARSSIM and wilLuiclude: 
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1 • A preliminary data review and calculation of summary statistics; 

2 • A graphical data review to identify pattems and outliers; 

3 . • Selection bf the statistical test(s); . 

4 . • Verification of the assumptions of the tdst(s); and 

5 • Drawing conclusions from the data. 

6 14.3.14.1 Statistical Test 
7 Because the radionuclides of concem at the Newfield facility exist in the natural background, all 
8 measurement results acquired during the Final Status Survey will be compared to the aforementioned 
9 DCGLs, using the non parametric statistical test, the Wilcoxon Rank Sum Test and the Quantile Test 
10 as described in Chapter 8 pf MARSSIM. I f an area exhibits residual radioactivity in excess ofthe 
11 applicable criterion, that area will either be marked for additional remedial action, or 
12 technical/regulatory justification for no further action will be prepared and included in the Final 
13 Status Survey report. I f additional remediation is necessary, follow-up measurements will be 
14 peiformed to demonsfrate their effectiveness. 

15 14.3.14.2 Area Factors 
16 An area factor was established for survey results that may exceed the DCGL but consists of a 
17 relatively small area, less than 1,000 m .̂ The evaluation, termed an elevated measurement 
18 comparison (EMC), consists of comparing each measurement from the survey unit with the DCGL. 
19 Any measurement from the survey unit that is equal or greater than the DCGL indicates an area of 
20 an elevated concenfration tihat should be investigated, regardless of the outcome of the non 
21 parametric statistical tests. . 

22 The use of a EMC against the DCGL may be viewed as assurance that unusually large measurements 
23 receive the proper attention regardless of the outcome of those tests and that an area having potential 
24 for significant radiation dose contribution will be identified. The EMC is intended to flag potential 
25 failures in the remediation process and will not be considered the primary means to identify whether 
26 or not the SMC umestricted site meets the release criterion. The derived concenfration guideline 
27 level for the EMC is derived as follows: 

28 DCGL^^c = >^ DCGL 

29 where A ,̂ = area factor for the area of the systematic grid area. The area factor, A ,̂, was established 
30 using the input parameters as described in Chapter 5of tihis Decommissioning Plan. The RESRAD 
31 computer code was used to establish the area factors by changing the area ofthe contaminated zone; 
32 the area of the unrestricted area is 244,000 m .̂ 
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Table 17.13 summarizes the area factors for the Newfield site. The largest area factor is set at 3.0 
for an area less thari or equal to 7 m .̂ Additional measurements and sampling may be performed at 
locations and frequencies based on professional judgrhent. 

14.3.14.3 Confirmatory Surveys 
The USNRC may perform side-by-side confirmatory surveys during remedial activities, conduct 
independent confinnation surveys after completion of all final status surveys, or combine the two 
procedures. The choice will be at the discretion of the USNRC and will be coordinated with SMC 
management to ensure adequate on-site support, oversight, and documentation. 

14.3.15 Firial Status Survey Report 
Much ofthe informatiori contained in the Final Status Survey Report will be available from other 
decominissioning documents compiled by and retained by SMC: However, to the extent practicable, 
the Final Status Survey Report will be a stand-alone document with the amount of infonnation 
incorporated by reference kept to a minimum. The report will be approved by designated personnel 
capable of fully evaluating its content prior to its release. The following is a listing of required report 
elements: ' 

Site description; 

Site conditions at the time of the survey; -> 

Map or drawing of each survey unit showing the reference system and systematic 
saraple locations for Class I and 2 survey units and random locations shown for 
Class 3 survey units and reference areas; 

Description of the remedial activities to remove excess radioactive materials; 

Smnmary of air sample results during remedial activities; 

Survey objectives; . ' . 

Derived Concenfration Guideline Levels; ' 

Classification of areas; > 

Selection of instruments and survey techniques; 

Survey plan arid procedures; 

Determination of background; 
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1 • Scanning survey measurements; 

2 • Discrete samples; 

4 • Detection sensitivity; 

6 • Sample collection and analysis; and 
7 

8 • Data interpretation. 

9 Additionally, the Final Status Survey Report will contain the following: 

10, • A discussion of any changes that were made in the Final Status Survey from what 

11 was proposed in the Plan or other prior submittals; 
12 V 

13 • A description of the method by which the number of samples was detennined for 
14 each survey unit; and 
15 

16 • A summary ofthe values used to determine the numbers ofsample and a justification 
17 for these values. 
18 

19 Furthermore, the survey results reported for §ach survey unit will include, as applicable: 

20 • the measured sample concenfratipns; 

21 • the statistical evaluation of the measured concenfrations; 

22 • judgmental and miscellaneous sample data sets reported separately from fhe samples 
23 / collected for performing the statistical evaluation; 
24 • a discussion of anomalous data including any areas of elevated direct radiation 

25 detected during scanning that exceeded the investigation level or measurement; 

26 • locations in excess of DCGL; and , 

27 • a statement that a given suryey unit satisfied the DCGL and the elevated 

28 measurement comparison i f any sample points exceeded the DCGL. 

29 Finally, the Final Status Survey Report will contain the following, as necessary: ^ 

30 • a description of any changes in initial survey unit assumptions relative to the extent 
31 of residual radioactivity; 
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1 • i f a survey unit fails, a description of the investigation conducted to ascertain the 
2 reason for the failure and a discussion of the impact that the failure has on tihe 
3 conclusion that the facility is ready for final radiological surveys; and 

4 .• i f a survey unit fails, a discussion of the impact that the reason for the failure has on 
5 other survey unit information 

6 At the conclusion of decommissioning activities, SMC will submit to USNRC an FSS Report that 
7 is compliant with the content requirements specified above. Original data and backup information 
8 will be maintained by SMC as part of the permanent recordkeeping system: 

c 
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15 FINANCIAL ASSURANCE 

15.1 Cost Estimate 
Decommissioning cost estimates were developed based on the characteristics of the facility, using 
standard cost estimating rriethodologies, supported by key assumptions. These factors are described 
in more detail below. 

9 

10 

11 

12 

13 

1 

16 

17 

18 

A detailed description of the facility is provided in Section 3 of this Decommissioning Plan. Specific 
facility information can be found in the following sections: , ^ 

USNRC license number and type - Section 2.1 

Types and quantities of materials authorized under the license - Estimated volumes 
of stockpiled materials within the Storage Yard and otiher materials to be addressed 
during decommissioning (e.g., the D l l2 and D102/DI12 demolition materials) are 
presented in Table l - I of the Environmental Report (see Appendix 19.9). These 
volume estimates were developed on the basis of a detailed topographic map 
developed for the site based on site photography taken in Januaiy 2005. Cunent 
topography was compared to estimated original topography using CAD applications 
and volumes calculated accordingly. Based pn the area's relatively flat topography, 
original topographic estimates are expected to accurately represent the actual site 
conditions. 

19 

20 

21 

22 

23 

24 

25 

Description of how licensed materials are used - Licensed materials were generated 
as a result of on-site production activities which have ceased, as reported to USNRC 
in August 2001. v 

Description of facility - A description of the facility, including areas in which the 
licensed materials were used and/or stored, is presented in Section 2. 

Quantities of materials or wastes accumulated before shipping or disposal - Same as 
those materials described in the second bullet above. > 

26 The cost estimates for the decommissioning actions described in this plan were developed using a 
27 variety of cost-estimating data, including vendor-provided information, conventional cost-estimating 
28 guides, prior experience, and prior similar estimates as modified by site-specific information. Site-
29 cost experience and good engineering judgments were also used to identify those items that will 
30 confrol the estimates. In addition, the following were also assumed: 

• The cunently estimated inventories ofradioactive materials are representative ofthe 
inventories that will be in-place at the time decommissioning is conducted. 

THC 
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The decommissioning effort will begin immediately upon USNRC approval of this 
Plan. , , 

3 • No credit i ^ included in the estimate of decommissioning costs for salvage value or 
4 the sale ofconstmction debris or scrap that is deemed to have intrinsic value and may 
5 be potentially decontaminated and released for unrestricted use. 

6 • Only the Storage Yard and the adjacent areas where demolition wastes are stored 
7 (e.g., the D i l l and D102/D112 demolition materials) will be subject to 
8 decommissioning. Formerrestrictedareas(e.g., G-Warehouse, A-Warehouse, etc.) 
9 and other ancillary areas, because they cpntain no residual radioactivity, have no 
10 decommissioning costs other than the cost of completing and documenting a final 
11 status survey. 

12 " • Unit costs presented in the cost estimates represent combined materials, labor, 
13 equipment, and overhead and profit (O&P) costs. For cost data sources that did not 
14 include O&P, a value equal to 25% of the combined materials, labor and equipment 
15 cost was used to represent O&P. Certain decommissioning activities will require 
16 '. _ higher health and safety precautions that can impact labor and/or equipment 
17 productivity. To reflect these potential reductions in productivity, the labor portion 
18 , ofthe cost associated with such activities was adjusted to reflect a reduction in labor 
19 productivity by 45% and the equipment portion of the cost was adjusted to reflect a 
20 reduction in equipment productivity by 25%.̂ ^ 

21 • Cost estimates for both the LTC and LT altemative conservatively include tihe cost 
22 ' of placing clean soil over the area of the Storage Yard from which radioactive 
23 materials are removed (either due to pile consolidation under tihe LTC altemative or 
24 material removal under the LT altemative). 

25 • Cost estimates include expenses for engineering design, adminisfrative costs, pemiits 
26 and legal documentation and project management during constraction. 

27 • Long-term surveillance and maintenance costs are estimated based on a 1,000-year 
28 period. 

29 - For the LTC altemative, long-term surveillance and monitoring costs include 
30 annual exposure rate measurements and visual inspections, maintenance of 
31 site security systems (e.g., fencing), engineered barrier maintenance, trast 
32 fund fees andUSNRC fees. Site security maintenance and engineered barrier 

R.S. Means Enviromnental Remediation Cost Data - Unit Price, 11* Annual Edition, 2005. 
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1 maintenance costs are based on published landfill economic data '̂', as the 
2 engineered barrier is comparable to caps used ori landfill sites, for which 
3 maintenance costs are available. Maintenance costs reflect such activities as 
4 mowing,'repair of cover soil, re-seeding, mairitenance of surface water 
5 confrol stractures. As described in Section 8.3, the engineeredbarrier will be 
6 designed to be robust, as supported by erosion calculations (see Appendix 
7 193) that indicate major damage due to precipitation arid erosion would not 
8 be anticipated, even under exfreme weather conditions (e.g:, probable 
9 maximum precipitation). Trast fimd fees are based on fees cunently 
10 incuned for the adminisfration of SMC's USNRC Trast Fund. Records 
11 retention costs have been included in each ofthese items, so records retention 
12 costs are not listed as a separate line item, USNRC fees are based pn values 
13 suggested in NUREG-1757 Supplement I (Draft Report for Comment), 

14 - The LT altemative does not include any long-term surveillance and 
15 monitoring costs. 

16 - The LC altemative long-term surveillance and monitoring costs are based on 
.17 cunent costs for surveiUance and monitoring of the site. 

18 • In accordance with USNRC guidance, a 25 percent contingency has been added to 
19 the total cost of all alternatives. 

20 • Present worth estimates oflong-term surveillance and monitoring costs are calculated 
21 for a range in discount rates. 

22 Calculating costs over a long-term period requires the selection of a representative discount rate; 
23 however, there is no definite rationale for such a rate's selection. The altematives with the greatest 
24 long-term surveillance and monitoring costs (i.e., the LTC and LC altematives) are affected the most 
25 by the discount rate, with the recommended 25 percent contingency on the totai altemative cost 
26 ftirther impacting the ultimate effect of the selected rate of retum on the final total decommissioning 
27 cost. ^ 

28 The USNRC's Envirpnmental Report guidance document (NUREG-1748) references tihe use of 
29 USNRC guidance document NUREG/BR-0058 in preparing cost estimates, which, in tum, 
30 references federal Office of Management and the Budget (OMB) guidance.̂ ^ This OMB guidance, 
31 as quoted in NUREG/BR-0058, recommends the calculation of present-worth values using both 3 
32 percent and 7 percent real discount rates, with the 3 percent rate reflecting the real rate of retum on 

"Landfill Economics Part I I I : Closing Up Shop", MSW Management. September/October 2005. 
Regulatory Analysis Guidelines of the U.S. Nuclear Regulatory Commission, NUREG/BR-0058, Revision 4, published 

Septembei 2004. 
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1 long-term govemment debt and the 7 percent rate approximating the marginal pretax rate of retum 
2 on an average investment in the private sector. 
.3 • 

4 In calculating decoinmissioning costs, the lower of the two rates of retum specified in NUREG/BR-
5 0058, 3 percent, was used. This value is considered to be reasonable and adequate in terms of 
6 providing sufficient funds to produce annual average income that covers the annual costs of security 
7 and engineered barrier maintenance, records retention, and USNRC and trast fund fees over tihe long 
8 term.'^ However, as described in Section 15.3, below, an important condition ofthe LTC license, 
9 and a commitment made by SMC, is that i f the amount held in trast proves insufficient, additional 
10 fimds will be added. 

11 Tables 17.14 through 17.16 present the decommissioning cost estimates for the LTC, LT and LC 
12 altematives, respectively. As indicated there, the LT is the most costly altemative, at an estimated 
13 present worth of $58 million. The estimated present worth cost for the LTC altemative is $5.2 
14 million. The estimated present worth cost for the LC altemative is $2.7 million. 

15 15.2 Certification Statement 
16 Because operating fimds will be used to implement this decommissioning plan, and because the cost 
17 of all activities are secured with an inevocable stand-by letter of credit, no Certification Statement 
18 is necessary. 

19 15.3 Financial Assurance Mechanism 
20 Upon approval of this Decommissioning Plan by the USNRC, SMC will petition the USNRC to 
21 release the money in the existing Tmst Fund, and SMC will petition the USEPA and the NJDEP to 
22 release any additional financial assurance required by the USNRC from the Joint Financial 
23 Assurance Fund required pursuant to Section 16 A and 16B of the Bankmptcy Settlement Agreement 
24 of 1997.'̂ '̂ ^ SMC will then establish a separate financial assurance mechanism (Trust Fund) for the 

'* There are a variety of recornmended rate-of-ietum assumptions provided by the USNRC. ranging from 1 % in the 
Proposed Update toNUREGO 1757 (Supp. 1, "Sufficient Financial Assuiance"), to 2% in NUREG-1757 (Vol. 3, Section 
4.3:2.1), to the 3% and 7% values in NUREG/BR-0058. SMC has selected the 3% value on the basis that it is consistent 
with the rate of lemm associated with the moneys cuirently held in trust foi the benefit of the USNRC, and the lowei of 
the two values recommended in NUREG/BR-0058. The I % value was not used because, unlike mill tailings sites where 
funding is at government expense, this trust fimd would be funded at SMC expense, thus discount rates that displace 
private capital oi private expenditures is more appropriate. 
" United States Bankraptcy Court, Southem District ofNew York, re: Metalluig, Inc. and Shieldalloy Metalluigical 
Coiporation, "Settlement Agreement ofEnvironmental Claims and Issues by and Between the Debtois and the United 
States of America and the State of New Jeisey", Nos. 93 B 44468 (JLG); 93 B 44469 (JLG), April, 1997. 
" Paragraph 14 of the Bankraptcy Settlement Agreement establishes the required financial assuiance with respect to the 
peiformance ofthe work at the Newfield site and with this paragraph lists "NRC Slag Pile Remediation" as the 
Environmental Pioject, with a Dollai Estimate of $5.0 million. The agieement goes on in paragraphs 16 A., B. & C. to 
explain the steps SMC will follow to piovide, create oi make available the fimd as financial assuiance foi the benefit of 
the United States and the State ofNew Jeisey with respect to the list of Enviiomnehtal Projects (including the Slag Pile). 
Puisuant to Section 16.A, SMC would purchase a lettei of credit (LOC) in the amount of $4.25 million for the benefit 
of the United States and the State ofNew Jeisey. Section 16.B required that SMC establish another financial assurance 
instrament equal to an amount money the government would release to SMC upon entering into the Settlement 
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1 constraction and implementation phase of the decommissioning project, and create a fiilly-ftinded 
2 Long Term Confrol (LTC) License Tmst Fund for the benefit of the USNRC in the amount of 
3 $854,770 tb address the costs associated with the following over a 1,000-year period: 

4 • Site surveillance of access and land use restrictions; 

5 . • Engineered banier maintenance; 

6 • Radiological monitoring; 

7 • Reporting; 

8 • Records retention; and 

9 • Trastee fees and expenses. 

10 I f the balance substantially exceeds the amount needed to produce sufficient annual incbme for 
11 fimding over the long-term, the USNRC will petitioned for retum of excess fimds. The duplicate 
12 signed originals of all fully-executed trast agreements will be forwarded to the USNRC. 

3̂ SMC intends to use operating ftinds and/or parent-company fiinds to implement this 
14 decommissioning plan. The source of ftinds for the LTC Trast have already been set aside as part 
15 of the prior bankmptcy agreement, with the USNRC already in possession of the trast instrament. 
16 Supplemental SMC ftinding ofthe LTC Trast will only be provided to cover the difference between 
17 the amount needed and the amount cunently held in trast. However, immediately upon approval of 
18 tihis Decommissioning Plari, a replacement uistrament will be executed, and SMC will request that 

-19 the USNRC, the USEPA and the NJDEP release tiheir interest in an inevocable stand-by letter of 
20 credit that was also established as part of the bankraptcy settlement for the constraction and 
21 implementation portion of fhe decommissioning.'̂ " The LTC Trast will remain in place and be 
22 drawn upon to pay for the on-going cost of the operation, maintenance and licensing of the restricted 
23 portion ofthe Newfield site iri accordance with 10 CFR 40.36.'°' 

Agreement.,USNRC was directed to draw down the existing LOC post for their benefit in the amount of $750,000 and 
deposit it into a separate trast account foi the benefit of USNRC. 
" United States Bankraptcy Court, Southem District ofNew Yoik, le: Metalluig, Inc. and Shieldalloy Metalluigicial 
Corporation, "Settlement Agreement ofEnvironmental Claims and Issues by and Between the Debtois and the United 
States of America and the State ofNew Jeisey", Nos. 93 B 44468 (JLG); 93 B 44469 (JLG), April, 1997. 

SMC will then purchase a lettei of credit foi the benefit of USNRC equal to the amount necessaiy foi the completion 
of the approved Deconnnissioning Plan. Upon successfiil completion of the DecommissioningPlan and amendment of 
License No. SMB-743 into a LTC license, SMC will demand the release of the lettei of credit. 

Integrated Enviroimiental Managernent, Inc., Report No. 94005/G-9194 (Rev. 2), "Decommissioning Funding Plan 
fo i the Newfield, New Jeisey Facility", submitted to Shieldalloy Metalluigical Coiporation, Septembei 10, 2001. 
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16 RESTRICTED USE AND ALTERNATE CRITERIA 

2 16.1 Overview 
3 This section ofthe SMC Decommissioping Plan demonsfrates that when License No. SMB-743 is 
4 terminated, the requirements Of 10 CFR 20.1403 will have been met. Included in this discuission is 
5 the eligibility determiriatiori (Section 16.1), a discussion of institutional confrols in place to support 
6 this action (Section 16.2), a discussion of public involvement (Section 16.3), and a suirimary of dose 

modeling and ALARA demonsfration (Section 16.4). / 

8 16.2 Eligibility Demonstration 
9 The ALARA analysis (see Section 7.0) ofthis Plan demonsfrates that the potential risks of exposure 
10 to the residual radioactivity consolidated within the engineered barrier (the LTC altemative) are 
11 significantly lower than the risks of excavating and shipping the materials offsite to a licensed 
12 disposal site (the LT alterriative) or taking no action at all (thet^'^ltern^tive). Likewise, the costs 
13 , of excavation are much higher than any accnied benefits based, primarily, on occupational hazards 
14 and the hazards of fransporting the contaminated materials to a distant disposal site (see Section 7.3).. 
15 The results of this analysis demonsfrates that SMC is ehgible to request release of a portion of the 
.16 ^ site under the provisions oflO^FR20.I403, with the remainder released under 10 CFR 20.1402^ 

16.3 Institutional Controls and Engineered Barriers 
18 After remediation activities are complete, the preponderance of the Newfield property will be 
19 released for umestricted use. Although SMC has no intention of vacating the property, i f conditions 
20 should wanant, the unrestricted portion of the site may be sold."*̂  At that point, SMC ma:y consider 
21 adding ftinds from the sale to the financial surety amount in order to sfrengtiheri it further. 

22 An engineered barrier within a fenced restricted area will serve to maintain radiation exposures to 
23 population groups that are reasonably likely to be impacted below the limits specified in 10 CFR 
24 20.1403. Because the exposure p^otential of this area is taiyial in light of regulatory dose limits (see 
25 Chapter 5), it is considered to bea low-riskarea. However, because the source term is comprised 
26 of radionuclides with long half-lives, that classification is applicable bnly i f the engineered barrier 

'"̂  USNRC guidance explicit to SMC states that the umestricted portion of the property may not be sold to anyone other 
than the licensee. The purpose foi this guidance is to ensure the financial worth of the licensee is maximized for the 
purpose of continuing the LTC license requirements. Because SMC will place sufficient fiinds in trast to pay for the 
long-terrn rnonitoring and maintenance ofthe restricted area for the next 1,000 yeais, there is sufficient financial 
piotection to ensure the requirements of the LTC license are enforced in spite of who owns the umestricted portion. 
Furtheimoie, feedback that SMC received from the community as part of the decommissioning plarming process'(see 
Section 16.5) supports the ability to, as necessaiy. sell the umestricted portion of the property. Therefore, provision foi 
.possible fiimre sale of all oi a portion of the umestricted portion of the property is captured in this Decoinmissioning Plan 
because there is sufficient financial assurance, the LTC license is cleaily enforceable, and membeis of teh public stiongly 
support it (see Section 16.5, below). 
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1 is maintained. '"̂  Therefore, the SMC site will be comprised of both an unrestricted use area and a 
2 restricted use area where legally-enforceable and durable institutional confrols are required. The size 
3 of the restricted area has been minimized to a foo^rint that immediately sunounds the engineered 
4 barrier. 

5 16.3.1 Description of Legally-Enforceable and Durable Institutional Controls 
6 The primary means of ensuring institutional confrol over the restricted area of the decommissioned 
7 Newfield site will be perpetual federal regulation and oversight of the provisions outlined herein. 
8 The form of contiol will be the amendment of License No. SMB-743 to a LTC license. This license, 
9 to be issued by a federal (US) regulatory agency (i.e., the USNRC), has the force of law. The 
10 USNRC, in guidance supphed to SMC, has agreed to issue the LTC license as part of the overall 
11 approval of this Decommissioning Plan. 

12 The secondary means of ensuring institutional confrol is the filing of a deed notice with Gloucester 
13 County tihat prohibits agricultural, residential arid industrial activities within the restricted area, or 
14 any othei- activities that might result in the removal or breech of the engineered barrier. It will also 
15 contain a statement that no land use other than that specified in Section 16'.4, below, is permitted for 
16 within the restricted area. The contents of the deed riotice will be prepared and submitted for 
17 USNRC approval as part of the final decominissioning and final status survey report (see Section 
18 14.3.15). Once filed, it will also serve to alert any future landovmers owners that the property brings 
19 with it all ofthe obligations of License No. SMB-743. 

20 The duration of these confrols will be permanent in light of the long half-life of the radioactivity 
21 consolidated under the engineered barrier. However, the LTC license will be renewed in five-year 
22 increments. Independent oversight ofSMC's performance in light ofLTC license requirements will 
23 be provided by the USNRC during routine inspections and license renewal activities. In the event 
24 of SMC default in the terms and conditions ofthe LTC license, the USNRC has the authority to 
25 terminate the license, assume confrol of the ftinds held in tmst, and confract the services of a tihird 
26 party to implement the license requirements. 

27 16.3.2 Activities to Control Access 
28 To control access to and use of the restricted area while under SMC ownership, a variety of 
29 institutional controls, including physical, legal, and adminisfrative mechanisms as described in the 
30 following, will be implemented: 

31 • SMC will confrol access to and activities on fhe engineered barrier through the use 
32 of fencing. 

33 • Waming signs will be posted along the fence line and at all access points (gates). 

The hazard classification even i f the engineered barrier should fail, would still not be considered a "high hazaid" level 
(see Chapter 5), although it would be somewhat higher than with the barrier in place on a dose basis alone. 
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1 • No demohtion, excavation, digging, drilling, or any other disturbance of the soil, 
2 ground, or groundwater, or use of soil, ground, or groundwater for any purpose will^ 

be permitted. 

4 • SMC will conduct periodic (quarterly) inspections of tihe restricted area to ensure 
5 access is being controlled. 

6 • SMC will conduct adyerse event surveillance (e.g., after major storms, evidence of 
7 intmders is identified, damage to the perimeter fence, etc.) as wananted. 

/ .' ' - • • ' • ' - . : . :. ' 
8 • Records of visitors to the restricted area v^ill be prepared and maintained by SMC. 
9 _ • SMC will review the continued effectiveness of tihese confrols as part of its quarterly 
10 inspection program. 
11 A Long Term Confrol Plan (LTC Plan) will be prepared and submitted with the final 
12 decommissioning report that outlines the specific details of how these, conditions will be 
13 ^ implemented and on what frequency. 16.3.3 Corrective Actions in the Event of Institutional Control Failure 

Because the primary durable and enforceable institutional conttol applicable tp the site is regulation; 
16 oversight and enforcement by a federal agency, failure of the institutional confrols is unlikely. The 
17 • rijost likely reason for USNRC (or successor agencies) failure to enforce the provisions of tihe LTC 
18 . license, would be a breakdown in societal stracture. And should this come to pass, arid even without 
19 the physical and administiative confrols outlined in Section 16.3.2, above, the public's interest would 
20 more likely be elsewhere than in the contents of the engineered barrier. Therefore, SMC will 
21 implement altemate institutional confrols as deemed necessary and to the extent practical under the 
22 circumstances. 

23 16.3.4 Records Maintenance and Reports 
24 All records associated with the implementation of the LTC license and the LTC Plan would be 
25 maintained by the licensee for the duration of the license. These records would include all new 
26 records generated during implementation of the LTC Plan, as well as historical records, including 
27 this Decoinmissioning Plan, the final status survey report, the LTC liiiense file, the LTC Plan itself, 
28 and all license conespondence. A physical repository for these records will be specified in the LTC 
29 Plan. All licensing records that becoirie a part of the USNRC's recordkeeping system will be 
,30 available to the public. 

31 Once per year, SMC will prepare an annual report that summarizes the routine maintenance and 
32 surveillance program, identifies any eyent conective actions that took place and planned conective 
-1 actions, as well as the resuhs of conective actions performed previously. Where applicable, an 

analysis of lessons leamed from an event and action taken to ensure similar events do not occur in 
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1 the ftiture will be included. A copy of the annual report will be forwarded to the USNRC, the 
2 NJDEP and to tihe Newfield Borough office. 

3 16.4 Site Maintenance and Financial Assurance 
4 SMC will serve as the qualified entity for contiolling and maintaining'the restricted area after 
5 decommissioning is complete and the LTC license issued. The qualifications of the entity and 
6 personnel that are authorized to conduct the planned LTC activities will be captured in the LTC Plan; 
7 At a minimum, the qualifications will include the following: 

8 ' A Senior Corporate Official vi'ith overall confrol and authority for compliance will 
9 serve as the licensee representative. ' 

10 • The responsibility of the Senior Corporate Official includes, but is not limited to, 
11 the following: Establishing SMC policy and amending the LTC Plan accordingly; 
12 assuring SMC radiation protection and compliance services are sufficient to meet the 
13 requfrements of the LTC Plan; and designating the individual with authority for 
14 implementing the LTC Plan. 

15 • The designated individual will be responsible for recommending the type and 
16 quantity of staff and resources necessary for ftill implementation of the LTC Plan, 
17 and will have the responsibility and authority to terminate any work activities that do 
18 or may violate LTC Plan requfrements. 

19 • The designated individual will have the minirnum quahfications: Knowledge of the 
20 work requirements and provisions of the LTC license and LTC Plan; and an 
21 understanding of the type, form, and authorized use of radioactive materials in the 
22 restr icted area at the S M C site. 

23 The terms and conditions of the site maintenance program will be specified in the LTC Plan, to be 
24 submitted to the USNRC as part of the final decommissioning report. At a minimum, it will include 
25 the following: 

26 • SMC will deploy passive radiation dosimeters around the perimeter of the restricted 
27 area on a quarterly exchange frequency. 

28 • SMC will pafrol, inspect and assess ambient radiation exposure rates around the 
29 perimeter of the restricted area and the surface of the engineered barrier at least once 
30 per calendar quarter arid whenever an adverse event (e.g., major storm, intmder 
31 evidence, perimeter fence damage, etc.) occurs. 

32 • Quarterly inspections will be documented to show the inspection date, the inspector, 
33 a summary of the inspector's findings, the location of any damage identified during 

o 
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1 the inspection, confirmation/Verification of any conective actions or repairs made 
2 ' since the last inspection; results of ambient radiation surveys performed during the 
3 9 inspection and tihe results of passive dosimeter processing for the previous quarter. 

4 • SMC will repair any damage to the engineered barrier that would liiriit its ability to 
5 provide the level of protection specified herein, and will ensure the surface of the 
6 engineered barrier is kept free of additional deposits of ariy kind that might limit 
7 SMC's ability to observe its pliysical condition. 

8 • SMC will repafr any damage, maintain all necessary roads, road shoulders, low water 
9 crossings, bridges and culverts, and cut grass and remove vegetation, as necessary to 

10 ensure SMC access to the restricted area, and provide access confrol signs at 
11 specified locations around the restricted area. ' 

12 • SMC will maintain the barricading and marking of all roads that surround or 
13 approach the restricted area, 

14 The primary physical contiol that will be used to ensure radiation doses qf any population group that 
might be impacted by the consolidated radioactivity on-site is the engineered barrier. As described 
in Chapter 8, that barrier was designed to provide the necessary shielding of the residual 
radioactivity, to deter removal of the materials tiherein,- and to preclude erosion that might reduce its 

18 thickness and shielding effectiveness even i f periodic maintenance and repair does not take place. 
19 The vegetated engineered barrier is not expected to present any excess hazards, as it would not be 
20 expected to atfract any sort ofhazardous wildlife that could prevent the completion of quarterly 
21 maintenance inspections. The presence of the geomembrane will limit the depth of impact that 
22 bunowing animals could have on the integrity of the barrier. 

23 As shown in Chapter 15, the annual cost ofimplementing the long-term maintenance and monitoring 
24 program, including the cost of visual and ambient gamma radiation surveys, site security 
25 maintenance, engineered barrier maintenance and repair, licensing and inspection fees, annual report 

' 26 review/inspection, license renewal fees, and trast fimd fees & expenses, when converted to annual 
27 costs, is approximately $25,644. I f a three (3) percent return on investment is assumed, which is a 
28 reasonable amount in light of the cunent rate of retum on the moneys cunently held in tmst for the 
29 USNRC, financial assurance in the amount bf approximately $855,000 is required. SMC will place 
30 this amount of money in tmst, with the USNRC as the beneficiary, to ensure fimding for 
31 implementation of the LTC License requirements is available in perpetuity. 

32. Once the LTC license is issued, SMC intends to use operating funds to maintain the engineered 
33 barrier, perform the routine monitoring, participate in the inspection and fe-licensing efforts, and 
34 maintain the necessary records. I f operating ftmds are not sufficient or i f the restricted portion of the 

property were to be abandoned, the moneys held in tmst for the USNRC would then be available to 
ensure the maintenance and monitoring continued. Furthermore, andas outlined in the deed notice 
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1 for the property (see Section 16.3), any property owner would be required to comply with the LTC 
2 license requirements and fund the trast. However, the trust language will provide the flexibility to 
3 allow the property owner/licensee to seek to use funds under specified circumstances from the surety 
4 for required actions under the LTC, provided tihe USNRC approves such withdrawals and sufficient 
5 ftinds remain to fhlfiU the obhgations for the remaining yearSi"^ 

6 16.5 Obtaining Public Advice 
7. 16.5.1 Site Specific Advisory Board (SSAB) Selection 
8 In order to solicit local input as SMC plans and implements its management of the residual 
9 radioactivity at the Newfield site, a Site Specific Advisory Board (SSAB) was established as an 
10 advisory group of volunteers. SMC contacted individuals who were thought to have interest in the 
11 decoinmissioning efforts. These included owners of businesses in the vicinity of the Newfield site, 
12 the Mayor, city and county public health officials. State envfronmental and radiological officials, 
13 planning board members, and county residents. Individuals who expressed an interest in serving as 
14 members of the S SAB were also asked tb provide recommendations on others who they thought may 
15 be interested. The foUovdng is a listing of tihe members of the SSAB:'"^ 

16 • Charles L. Harp, Esq. - Archer & Greiner (facilitator)'"^ 

17 • David R. Smith - Shieldalloy Metallurgical Corporation (Radiation Safety Officer) 

18 • Richard Westergaard - Newfield resident and Mayor of the Borough of Newfield 

19 • Loretta Williams - Newfield resident and member of the Newfield Planning/Zoning 
20 Board 

21 • Linda Graumann - Newfield resident and Councilwoman for the Borough of 

22 Newfield 

23 • Thomas Daily - Newfield resident 

24 • Janet Magliocco - Newfield resident 

25 • George R. Sartorio - City of Vineland Health Department 

26 • James Woods - Gloucester County Health Department 

104 For example, i f there appears to be excessive funds in the surety, i f SMC goes into bankraptcy, or i f there is cleai 
evidence that SMC in good faith caimot fimd necessaiy costs from operating funds generated by itself oi a parent 
coipoiation, the licensee may petition the USNRC foi a release of funds from the trast. 

Not all members were present during all meetings. 
Mr. Harp was present during all meetings of the SSAB held prioi to the submission of this Decommissioning Plan 

to the USNRC. ' 
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Nancy W. Stanley - New Jersey Department ofEnvironmental Protection (Bureau of 
107 ' 2 Environmental Radiation) 

3 • Donna L. Gaffigan-New Jersey Department ofEnvironmental Protection (Bureau 
4 of Federal Case Management) 

5 • Carol D. Berger, CHP - Integrated Envirbiurierital Management, Inc. (radiological 
6 consultant to SMC) 

7 16.5.2 Specific Inquiry of the SSAB 
8 The SSAB provided SMC with an opportunity to present information to interested parties ori the 
9, history of licensed activities at tihe site aS well as plans for the fiiture. It also offered opportunities 
10 to provide information on how SMC intends to decommission the Newfield site for both unrestricted 
11 release and restricted use, what institutional controls will be in place iri order to assure the radiation 
12 safety of members bf the public for many years into the future, and hear of concems its neighbors 
13 and public officials might have in regard to the proposed decommissioning action. To tiiat end, and 
14 as required by 10 CFR 20.1403(d), the SSAB's input was explicitly solicited during the 
15 decommissioning planning phase bn the following key issues: 

Whether the institutional confrols provide reasonable assurance that the license 
termination criterion (TEDE) from residual radioactivity will be met; -

Whether the institutional contiols will be enforceable; 

19 • Whether the institutional confrols will impose an undue burden on the local 
20 community or affected parties;~ and 

21 • Whether the financial assurances given by SMC will allow an independent tihird 
22 party to assume and carry out the responsibilities for confrol and mairitenance of the 
23 site. 

24 16.5.3 Meetings of the SSAB 
25 There were four (4) meetings of the SSAB in advance of submitting this Plan, held on the following 
26 dates and locations: 

27 • Meeting 1-August 15, 2003, Link Conference Room atthe SMC site. 

28 • Meeting 2 - September 19, 2003, Link Conference Room at the SMC site. 

29 . • Meeting 3 - November 5, 2004, Laboratory Classroom at the SMC site. 

For Meeting 3 and 4, Ms. Jenny Goodman of the New Jeisey Department of Enviromnental Protection, Bureau of 
Environmental Radiation, substimted foi Ms. Stanley. 
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1 • Meeting 4-September 21,2005, Laboratory Classroom afthe SMC site. 

2 Meeting 3 and 4 were open to the public, and public comment was solicited at the end of each 
3 meeting. Minutes were prepared for the first three meetings and distributed to the membership for 
4 review. Appendix 19.7 contains a copy of the minutes for each meeting. A franscript was made of 
5 the last meeting, a copy of which is also contained in Appendix 19.7.'"^ 

6 16.5.4 Evaluation of SSAB Advice 
7. As the minutes will show, tiie preponderance of Meetings 1 and 2 were spent discussing the 
8 decommissioning plans, other options for closure of the site, and how information would be 
9 exchanged. There was little feedback from the SSAB on 10 CFR 20.1403(d) issues. Therefore, for 
10 Meetings 3 and 4, SMC prepared a form to assist the members and others in focusing their input on 
11 the 10 CFR 20. 1403(d) issues. Appendix 19.8 contains a copy of the SSAB Input Form as 
12 distributed to all the individuals present during the third meeting, and later posted on tihe SMC 
13 Decommissioning Web Site (see Section 16.5.4, below) and placed into fhe public repositories for 
14 availability to other interested parties. < 

15 As of October 18, 2005, three (3) forms had been completed and forwarded to SMC for 
16 consideration during the decommissioning planning process. Appendix 19.8 contains copies ofthe 
17 completed forms. The following is a listing of the relevant input obtained primarily froiri the 
18 completed forms and from other SSAB member comments presented during the four SSAB 
19 meetings. SMC's response to that input, and any action taken as a result of that input, is also shown 
20 below. 

21 Do the institutional confrols proposed bv SMC provide reasonable assurance that ari average member 
22 o f the public w i l l not incur a radiation dose in excess o f 25 mil l i rem TEDE? 

23 SSAB Input: There is not sufficient informatiori on which to base a response. .The 
24 characterization Of the slag and baghouse dust pile was not provided to the SSAB, nor was 
25 the engineering design of the engineered banier. There has not been an opportunity to 
26 review Rev. I of the Decommissioning Plan. 

27 SMC Response: The radiological characterization of the slag and baghouse dust was 
28 described in Chapter 4 of Rev. 0 of the "Decoinmissioning Plan for the Newfield 
29 ~ Facility". The design of tihe engineered barrier was presented in Chapter 8 and shown 
30 inFigure 18.9 through 18.11 of Rev. 0. Relevantportions of Rev. 0 were forwarded 
31 to members of the SSAB after Meeting 1. In addition, a copy of Rev. 0 in its entirety 
32 was always present at SSAB meetings, and a copy was placed in the public repository 
33 on September 12, 2003. However, the question posed should be answerable in the 

'"̂  Because the September 21,2005 meeting was the last one held before submission of this Decommissioning Plan, the 
transcripts were circulated to SSAB members but there has not been an oppormnity to approve them. 
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absence of information on the radiological character of the slag and baghouse dust 
2 as it is directed towards the effectiveness of the proposed institutional contiols (i.e., 

J 3 LTC license) only, not the decommissioning methodology (i.e., consolidation and 
4 capping of residual radioactivity). 

\ I 

5 It is importarit to note that there are a variety of confrols associated with the LTC 
6 license designed to ensure radiation doses actually incuned by members ofthe public 
7 are well-within the regulatory limits. These contiolis include fencing around the 
8 engineered barrier, mairitenance crews to ensure the physical condition ofthe barrier 

^ 9 remains as it was when it was initially installed, requirements fof quarterly 
10 inspections andradiologicalsurveillance, a deed notice that restricts ariy excavation 
11 or other intmsive uses of the restricted area, and more. However, Rev. O'̂ of the 
12 DecommissioningPlan, which was the only version ofthe document proyided to the 
13 SSAB prior to tihe submission of Rev. 1 to the USNRC did not outline the confrols 
14 in sufficient detail. 

15 Action Taken: A more detailed description of the contiols that will be in place and 
16 enforceable by the terms and conditions ofthe LTC license issued to SMC as part of 

this Decommissioning Plan has been prbvided in Sections 16.3 and 16.4. Additional 
SSAB feedback on these sections is solicited by SMC and will be addressed when 
possible throughout the regulatory negotiation period. In addition, SMC will make 

20 Rev. 1 of this Plan available on the web site shortly after its submission to the 
21 USNRC. 

22 ' SSAB Input: No one knows what fiiture development issues in the Newfield area might arise 
23 over the next 1,000 years. 

24 SMC Response: SMC concurs with this comment. Predicting anything 1,000 years 
25 into the future is, at best, speculation. However, the USNRC's interim guidance to 
26 SMC suggested there was support for making realistic projections over the next 50 
27 to 100 years. On that basis, the county land use projections may be considered 
28 realistic projections of how land in the Newfield area will develop. One of the 
29 exposure scenarios evaluated in order to demonsfrate compliance with the regulatory 
30 dose limits for decommissioning was for an assumed hypothetical resident near tihe 
31 ' site. As shovm in Chapter 5 ofthis Plan, even i f residential development encroached 
32 , on the restricted portion of the SMC property, the radiation dose potential to those 
33 members of the general public would be below the applicable criteria. 

34 Action Taken: None required. 

-> . . . ^ ' 
^ SSAB Input: A qualitative discussion of potential site access and use restrictions and how 

they could eliminate exposure pathways for specific radionuclides would provide useful risk 
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insights for affected parties to understand and discuss before dose assessments are 
2 completed. 

3 SMC Response: The requested information (i.e., SMC's plans to constmct an 
4 engineered barrier, along with the iritent to convert License No. SMB-743 into a 
5 • LTC license) was presented to the SSAB during various meetings, along with the 
6 exposure pathways that were to be evaluated. In fact, SMC did receive a suggested 
7 new exposure pathway (i.e., the excavation scenario) from an SSAB member that 
8 was added to the hsting. 

9 Action Taken: None required. HoweVer, a summary of the requested information 
10 appears in Chapter 5 (dose modeling) and Sections 16.3 and 16.4 of this Plan. 

11 SSAB Input: The very general discussion of monitoring requirements contained in the 
12 USNRC s interim guidance to SMC does not engender a feeling of confidence that the public 
13 health and the environment will be properly protected. 

14 SMC Response: The guidance provided to SMC by the USNRC is just that -
15 guidance. There is no requirement that SMC follow that guidance. Using the 
16 USNRC guidance, SMC has developed a much mbre specific monitoring program, 
17 whichtheUSNRC will review. Nonetheless, SMC has used the USNRC's guidance 
18 as a baseline in preparing the description of SMC's proposed monitoring and 
19 surveillance program described in Section 16.4, above. 

20 Action Taken: None required, although the more specific program is described in this 
21 Plan. 

22 ^^^ .̂g Input: The SSAB expressed concem tihat others might add other waste to the capped 
23 pile in the fiiture. 

24 SMC Response: The LTC license issued to SMC will require that legal requirements 
25 to maintain the engineered barrier be maintained to its design specifications. As a. 
26 result, any breaches in the engineered barrier in order to add additional materials 
27 would violate the license, be against the law and would result in enforcement action 
28 i f not mitigated. The same would be trae for surface deposits of radiologically-inert 
29 waste onto the engineered barrier, which may make routine inspections of the 
30 engineered banier integrity more difficult. Finally, the LTC license would permit 
31 "possession only" of the radioactive materials that are cunently listed on the SMC 
32 inventory. 

33 Action Taken: SMC has included a statement in Section 16.4 that would bar the 
34 acceptance ofadditional radioactive materials as part ofthe LTC license, and that the 

o, 
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engineered barrier surface will be kept free of additiorial deposits of any kind that 
2 might limit SMC's ability to monitor its condition. 

3 . Will the institutional confrols will be enforceable? 

4 SSAB Input: There has been no demonsfration that the institutional confrols proposed will 
5 be enforceable for the time period necessary, basically in perpetuity. 

6 SMC Response: SMC disagrees with this comriient. The institutional confrols 
7 proposed for the site include enforcement of the long-tenn commitments for 
8 monitoririg, maintenance and reporting by the USNRC, a federal regulatory agency. 
9 The S SAB has been asked to provide input as to whether the USNRC will be able to 
10 enforcethe proposedconfrols. While it is unreasonable tb predict the fiiture 1,000 
11 years from now, it is not umeasonable to assuirie the perpetuity of the federal 
12 government and its regulatory and legal authority. Therefore, as long as the federal 
13 govemment is operating, the requirements of the LTC license will be enforced. 

14 ' Action Taken: None required. 

SSAB Invut: The USNRC's. ovm regulations under 10 CFR Section 61.59 state that 
-,b institutional contiols may not be relied bn for more than 100 years. 

17 SMC Response: The regulations contained in 10 CFR Part 61 pertain to radioactive 
18 waste disposal sites, the scope of which does not include materials from an individual 
19 ' licensee, such as SMC, which are set forth in 10 CFR 20.'°^ Furthermore, the 
20 USNRC has provided guidance to source material licensees on the time period over 
21 which radiation doses must be assessed and confrols must be implemented (see 
22 NUREG-1757), and that time period is 1,000 years. Therefore, the provisioris of this 
23 Decommissioning Plan are based upon a 1,000-year duration. 

24 \ Action Taken: None required. ' , 

25 SSAB Invut: What happens i f SMC leaves the site or sells the property? 

26 . SMC Response: I f SMC leaves the site without haVing fransfened the site to aperson 

27 who has received a hcensee from the USNRC, SMC win be subject to civil and 
28 criminal eriforcement action. SMC will be ordered back to the site and the USNRC 
29 can take a variety of actions including ordering SMC to obtain a qualified third party 
30 to carry out site obligations specified in the license. The thfrd party's responsibilities 
31 wbuld then be fimded by the surety posted by SMC as part ofthis Decommissioning 

Plan. -

10 CFR 61.1, Subpart A, "Purpose and Scope". 
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1 SMC has no plans to leave the site or sell the property. However, i f that situation 
2 should occur, fransfer ofovmership ofthe prbperty must be approved by the USNRC 
3 prior to the fransfer taking place. The new property ovmer would be required to 

become the LTC license holder. The financial assurance would remain in effect 
5 subject to the NRC confrol. I f SMC abandons the site or otherwise no longer 
6 possesses the site and site has not been properly fransfened to a new licensee, the 

USNRC has the legal authority to initiate civil action against SMC and refer SMC 
8 to the US Department of Justice for criminal prosecution, as well as reach whoever 
9 is in legal possession of the property to order such persori to carry out the obligations 
10 of the LTC licensee as such person is in possession of tihe radioactive material. The 
11 USNRC could then direct the tmstee to release funds so that the person owning the 
12 property can fimd the required effort. In addition, the trustee could be directed by the 
13 USNRC to confract with a third party to implement the maintenance and surveillance 
14 obligations of the license. 

15 Action Taken: None requfred. However, a description of the financial assurance tihat 
16 will be provided with the USNRC as the beneficiary will be included in Chapter 15 
17 and in Section 16.4 of Rev. I ofthe Plan. 

18 SSAB Inpiit: It is not possible to provide input on this issue because the SSAB has not had 
19 ' an opportunity to review Rev. 1 ofthe Decommissioning Plan. 

20 SMC Response: During Meeting I of the SSAB, SMC described the 
21 decommissioning approach as being identical to that presented in Rev. 0 of the 
22 . ' Decommissioning Plan. Relevant portions of Rev. 0 were forwarded tb members of 
23 the SSAB after Meeting I . In addition, a copy of Rev. 0 in its entirety was available 
24 at SSAB meetings, and one was placed in the public repository on September 12, 
25 2003. However, the question posed (i.e., whether or riot the USNRC would be able 
26 to enforce the terms and conditions of the LTC license) should be answerable even 
27 without having read Rev. 0 or I of the Plan. 

28 Action Taken: None required. SMC will make Rev. I of this Plan available on the 
29 web site shortly after its submission to the USNRC. 

30 SSAB Input: Gould a threshold not be met so that the LTC license will not be renewed? 
31 ^ What i f SMC is not maintaining the property conectiy and is in violation, or tihat there is 
32 something in the air or water that doesn't belong there? There are issues of the inaintenance 
33 of the site. 

34 SMC Response: The LTC license held to be issued to SMC will legally obligate 
35 SMC to maintain the restrictedportion ofthe property to its design specifications and 
36 to monitor radiological conditions associated with it. As the licensee, SMC is 
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1 obliged to fund these activities. However, ifthe licensee should fail to honor the 
2 , terms and conditions of the license, the USNRC is empowered to take enforcement 
3 . action. I f SMC does not take the necessary conective action, the USNRC take 
4 ^ . possession of the financial assurance and obtain a third party contiactor to perform 
5 the necessary maintenarice and surveillance, and the USNRC would fimd that action 
6 from the surety posted by SMC. 

7 Action taken: None required. However. Chapter 15 and Sections 16.3 and 16.4 of 
8 Rev. 1 of the Plan will describe the provisions for engineered barrier maintenance 
9 and monitoririg that SMC will request be included, by reference, in the LTC license. 

10 SSAB Invut: How will SMC keep radioactivity from going into the groundwater without 
11 having a liner undemeath the capped pile? 

12 SMC Response: Leachability testing of the materials that will be placed under the 
13 engineered barrier demonsfrates that the radioactivity in them is tightly bound and 
14 will not leach into the groundwater. Nonetheless, as described in Chapter 8 of Rev. 
15 1 of the Plan, the geomembrane vyhich is an integral part ofthe engineered barrier 
16 N design, is an effective means ofdiverting rainwater away from the engineered barrier 

and eliminating any mechanism for frarisporting radioactivity to the groundwater. 
Testing of the groundwater for radionuchdes reveals that even though the materials 

19 in the Storage Yard have been unprotected from the elements for over 50 years, there 
20 , has been no impact on the groundwater. 

21 Action Taken: None required. 

22 SSAB Invut: Is the USNRC ready to take financial responsibihty i f SMC should leave? Who 
23 is the third party that will be responsible? 

24 SMC Response: Terms and conditions of the LTC license to be issued to SMC v̂ nll 
25 have the force of law. The USNRC will have the authority to access the financial 
26 assurance which SMC will provide and then use those ftinds to contract a third party 
27 to continue the required level of maintenance and monitoring. 

28' Action Taken: None required. 

29 Will the institutional confrols impose undue burdens on the local cominunity or other affected 
30 parties? 

31 SSAB Input: The institutional confrols mav prevent the development of the rest of the SMC 
,32 ( site, as well as sunounding properties. This would present an undue burden on the local and 
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I neighboring communities. It is doubtful tihat anyone other than SMC would build a business 
-2 on the property. 

3 SMC Response: SMC intends to continue operating the Newfield facility and to serve 
4 as the LTC licensee. Other than the terms and conditions of the LTC license, there 
5 vyill be no restrictions on SMC's actions on use of the unrestricted portion of the 
6 property under this Decoinmissioning Plan because it will have been released for 
7 unrestricted use as part ofthe implementatiori of this decommissioning plan. This 
8 means that the unresfricted portion ofthe property may be put to any use whatsoever 
9 by SMC or by any successor organizations. Consequently, development of fhe 
10 Newfield site will not be hampered any more than development at an adjoining 
II property, with the exception of the non-radiological CERCLA/NRD-related 
12 restrictions that have already been imposed. 

13 Action Taken: None requfred. However, SMC has included wording in Sectibn 16.3 
14 to reflect the fact that once the LTC license has been issued, the licensee may put the 
15 umestricted portion of fhe property to any use, including sale, on the basis that there 
16 „ is sufficient financial protection to ensure the requirements of the LTC license afe 
17 enforced in spite of who ovms that portion. 

18 SSAB Input: Why can't the property be subdivided so that the clean portion can be used for 
19 other purposes? The site is valuable to Newfield and there is a desire to see it used in the 
20 ftiture. The USNRC is urged to consider subdivision of the restricted area from the 
21 remainder of the site in order to encourage commercial use of the parcel and prevent the loss 
22 of tax revenue to the borough. 

23 SMCResvonse: The USNRC's interim guidance to SMC on the implementation of 
24 an LTC license expresses a desire to keep the SMC property "intact" in order to 
25 ensure that a viable business interest was present and financially able to implement 
26 the terms and conditions of that license over the years. SMC's original intent was to 
27 abide by that guidance in the preparation of this Decoinmissioning Plan. However, 
28 even though SMC intends to continue operating the Newfield facility and maintain 
29 the property intact, SMC concurs witih the reasonableness of the SSAB's input. 
30 Therefore, the financial assurance placed in trust for the USNRC will provide that the 
31 requirements of the LTC license are implemented whether or not the unrestricted 
32 portion bf the property is sold. 

33 Action Taken: SMC has included wording in Section 16.3 to reflect the fact that once 
34 the LTC license has been issued, the licensee may put the unrestricted portion of the 
35 property to any use, including its sale to others, on fhe basis that there is sufficient 
36 financial protection to ensure the requirements of the LTC license are enforced in 
37 spite of who owns that portion. Having the ability to sell some or all of the 
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1 umestricted portion of the property provided flexibility to both SMC arid to the 
2 Borough of Newfield, therefore SMC would, i f and when a portion of the property 
3 is sold, consider adding funds from the sale to the surety amount to sfrengthen it 

further. • 

5 SSAB Input: What will happen to property values and rateables in light of SMC's plans? 

6 : SMC Response: Because the radiological risks associated with the decommissioned 
7 Newfield site will not differ from the risks associated with properties that sunound 
8 " it, there is no technical or regulatory basis for assuming that property values will be 
9 inipaeted any differently. Because the umestricted portion Of the property can 
10 continue to operate as a commercial/industrial facility, it is presumed that the 
11 rateables will remain as they are today, modified as tax schedules demand. 

12 Action Taken: Norie required. 

13 SSAB Input: It is not possible to provide input on this issue witihout an opportunity to review 
14 Rev. 1 of the Decomrriissioning Plan. 

SMC Response: During Meeting 1 of the SSAB, SMC described the 
16' decommissioning approach as being identical to that presented in Rev. 0 of the 
17 Decommissionirig Plan. Relevant portions of Rev. 0 were forwarded to members of 
18 the SSAB after Meeting I . In addition, a copy of Rev. 0 in its entirety was always 
19 present at SSAB meetings, and one was placed in the public repository on September 
20 12,2003. However, the question posed is answerable even without having read Rev. 
21 0 or I of the Plan (i.e., whether or the federal govemment acting as the durable 
22 institutional confrol at the decommissioned site would place any burdens on the 
23 community). 

24 Action Taken: None required. SMC will make Rev. 1 of this Plan available on the 
25 web site shortly after its submission to the USNRC. 

26 Can SMC provide sufficient financial assurance to enable an independent third partv to assume 
27 responsibilitv for corifrol and maintenarice ofthe site?. 

28 SSAB Input: SMC appears to be downsizing the Newfield operation. There is no value to 
29 the property with the slag pile present, only liability, possibly in the huridreds of millions of 
30 dollars. It appears that SMC is seeking the LTC option only to continue operating the facility 
31 for as long as SMC can profit from it, and vyill abandon all radioactively contaminated 
32 material i f it cannot profit. 
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1 SMC Resvonse: Approval of this Decommissioning Plan by the USNRC would 
2 require SMC to fimd its implementation, including the money placed in trust for the 
3 USNRC to ensure sufficient fimding for the on-going maintenance and monitoring 
4 as described in Chapter 15 of this Plan. As described in Section 16.4 of this Plan, 
5 SMC intends to use operating ftmds (or draw on Tmst funds, as applicable) to 
6 maintain the engineered barrier, perform the routine monitoring, participate in the 
7 inspection and re-licensing efforts, and maintain the necessary records. I f operating 
8 funds are not sufficient or i f the restricted portion of the property were to be 
9 abandoned, the moneys held in tmst for the USNRC would be used to ensure the 
10 maintenance and monitoring continued. Furthermore, as will be outlined in the deed 
11 notice for the property (see Section 16.3), any property owner would be required to 
12 comply with and fund the LTC license requirements. The tmst language will provide 
13 the flexibility to allow the property owner/licensee to seek to use funds under 
14 specified circumstances from the surety for required actions under the LTC, provided 
15 the USNRC approves such withdrawals and sufficient ftmds remain to fulfill the 
16 obligations for the remaining years. For exiample, i f there appears to be excessive 
17 fimds in the surety, i f SMC goes into bankmptcy, or i f there is clear evidence that 
18 SMC in good faith cannot fimd necessary costs from operating fiinds generated by 
19 itself or a parent corporation, the licensee may petition the USNRC for a release of 
20 ' funds from the trust. 

21 Action Taken: None required. 

22 SSAB Input: SMC states that it cunently has posted $5M in financial assurance for 
23 addressing USNRC-regulated materials on the site. This amount was not posted in 
24 accordance with 10 CFR 20.1403.C for license termination urider restricted conditions, but 
25 rather in accordance with paragraph 16 of the March 26, 1997 Bankmptcy Settlement 
26 Agreement and is a "Predetermined cost" in bankmptcy negotiations based on licensing 
27 issues relevant at the time (i.e., not on the cunent proposal for a LTC license). 

28 SMC Response: Well in excess of $1,500,000 is cunently held in trust for the 
29 USNRC as decoinmissioning funding. • In addition, there are letters of credit in the 
30 amount of $4,250,000 for tiie benefit oftiie USEPA and the State ofNew Jersey for 
31 addressing issues associated with the materials in the Storage Yard. I f the cost of the 
32 radiological decominissioning of the site requires more than the $ 1,500,000 already 
33 in trust, the Bankmptcy Settlement Agreement permits re-direction of the amount 
34 designated for the USEPA and the State for the benefit oftiie USNRC. 

• , • j 

35 Action Taken: A more detailed description of the financial assurance SMC vyill 
36 provide as part of this Decommissioning Plan vyill be contained in Chapter 15 and 
37 Section 16.3 of Rev. I of the Plan. 
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1 SSAB Input: It is impossible to know i f $5M will be sufficient for the cunent proposal since 
2 very few details have been made available to the SSAB. We have not had an opportunity to 
3 review Rev. I of the Decominissioning Plan. 

4 SMC Response: During Meeting 1 of the SSAB, SMC described the 
5 decommissioning approach as being identical to that presented in Rev. 0 bf the 
6 Decommissioning Plan, with the cost of decbmmissioning likely to remain similar 
7 , in Rev. 1, and updated cost estimates were presented during Meetirig 4 of the SSAB. 
8 All interested parties vyill have tihe opportunity to provide input on whether the 
9 estimated cost of decommissioning presented in Rev. 1 is reasonable and sufficient 
10 to ensure fiill and complete iinplementaition of the Plan once Rev. I has been 
11 submitted to the USNRC. However, the question posed is answerable even without 
12 having read Rev. I ofthe Plan (i.e., is the $5M already available to address Storage 
13 Yard issues sufficient to ensure funding for the necessary levelof financial assurance 
14 for long-term monitoring and mainteriance). 

15. Action Taken: None required. However, to ensure all interested parties have as much 
16 time as possible to prepare their coinments on the necessary amounts of financial 
17 assurance, this Decommissioning Plan will be posted on the SMC web site (see 

http://wvyw.shieldalloy.com) and placedinto the documentrepositories immediately 
upon its submission to the USNRC. At that time, members of the SSAB will also be 

20 notified in writing of the availability and location of Rev. I of the Plan. 

21: SSAB Input: The amount bf money being set aside for financial assurance will not be enough 
22 to respond to catasfrophic scenarios, such as the failure of the cap, or erosion by a hurricane, 
23 or things like that. Where would that money come from? 

24 SMC Response: As will be presented in Chapter 15 of Rev. 1 of the Plan, the annual 
25 , cost of monitoring and maintaining the engirieered barrier under any reasonable use 
26 . scenarios, including natural and human impacts, for 1,000 years was detennined. In 
27 any given year, the.anniial amount set aside may be less than or more than what is 
28 actually required for that year. Furthermore, unless and until the USNRC authorizes 
29 ftmds to be expended from the tmst, the licensee is obliged to make any repairs that 
30 . may be necessary under any scenarios. ' 

31 However, it is important to note that in order for the USNRC to approve the design 
32 of the engineered barrier, it must be satisfied that its integrity will remain with 
33 minimal maintenance and that potential for hurricanes and severe weather events are 
34 not likely to result in significant damage over the 1,000 years that follow issue of the 
35 LTC license. I f the USNRC believes that there is a reahstic potential for catasfrophic 
-•' failure in the engineered barrier, it would likely conclude that the design is not 

adequate. 
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Action Taken: None required. 

SSAB Input: What about the cost of site security, or human resources 24 hours per day, seven 
(7) days per week? It appears that the yearly amount proposed is an exfremely meager figure 
in that respect. 

SMC Response: A constant and continuous security presence at the site for 
radiological purposes has never been necessary at the Newfield site. There is no 
reason to believe that an increased security presence will be required once the 
contents of the Storage Yard are made even less accessible via consolidation and 
containment under the engineered barrier. Therefore, a budget for continuous 
security presence has not been included in the cost of long-term maintenance and 
monitoring. 

It is important to note that the cunent level of security and oversight at the Newfield 
site, which is typical of industrial operations in general, is more than sufficient to 
ensure a member of tihe public would not be present within the restricted area long 
enough to approach the dose limits. Routine pafrols for operational and other reasons 
could easily identify the presence of such an intrader before their stay-time could 
present a concem. 

Action Taken: None required. 

SSAB Input: To further minimize the possibility of continued leaching into the sunound 
ground and groundwater, the site should have a liner. 

SMC Response: SMC perfoimed leachability tests on the materials to be 
consolidated under the engineered barrier as far back as the early 1990's, with the 
most recent results obtained in September of2005. All of these data, along with tihe 
groundwater monitoring that has been performed since the stockpile of material was 
first placed in the Storage Yard, clearly demonsfrate that the radioactivity is tightly 
bound in the material matrix. No discemable leaching at all occurs unless the 
materials are soaked in water with a high pH (just the opposite of what would be 
expected with rainwater) for very long periods of time, and even then the amounts 
of radioactivity that leach are tiivial. 

For the LTC altemativCj SMC has included a geomembrane as an integral part of the 
engineered barrier design. This is being done for a variety of reasons, only one bf 
which is to further prevent water infilfration into the consolidated materials. 
Additional actions to protect the groundwater in addition to the geomembrane, such 
as the installation of a base liner, would not only serve no purpose, it would be 
counter-productive for the following reasons: 



SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the Newfield Facility" 

' Octobei 21.2005 

.- Rev! l.Page 172 

1 * A base liner installed at tihe bottom on the consolidated materials 
2 would require tihe installation of a leachate collection system: Such 
3 a system would require active maintenance, which is discouraged by 
4 the USNRC in its guidarice on LTC licenses.: 

y ' 

5 • I f the geomembrane in the engineered barrier were to be somehow 
6 ' breached, rainwater that would normally percolate through the 
7 - consohdated materials without mobilizing any radioactivity (as occurs 
8 ^ today),would collect above the liner, thus creating a bathtub effect 
9 - that may increase the leach rate. 

10 Action Taken: None required. 

11 Other input beyond that required in the I0CFR 20.1403(d) was provided by SSAB members during 
12 meetings, in response to the distribution of minuteŝ  for review/approval, and in response to the 
13 solicitationof SSAB Input Forms (see Appendix 19.7). 

14 16.5.5 On-going Information Exchange ^ 
On September 21, 2005, SMC iaunched a web page dedicated to the decoinmissioning of the 
Newfield facility (http://vyww.shieldallov.coin/decoininissioiiirig/index) so that information about 
the process would be readily available to the public. At that time, the site contaiued the following: 

18 • . A brief history of the site, licensed activities and reasbns for pursuing 
19 decommissioning; 

20 • Background information on decommissioning activities accomplished to date and the 
21 cunent status of the project; 

22 " A series of documents available for review and/or dovynload, including the SSAB 
23 Input Form, Rev. 0 of the Decommissioning Plan, preliminary drafts of three key 
24 Plan chapters that were submitted to the USNRC, response to USNRC comments on 
25 one of the chapters, cost estimates, aerial photographs of the site, the proposed 
26 • engineered barrier plan (draft), and inttoductory information on radiation and 
27 radioactivity. 

28 • A series of links to regulatory agency and SMC contiactor web sites. 

29 • Images (photographs) of the SMC Storage Yard and other views of the plant. 

_/ 
30 Shortly after submission of Rev. 1 of the Decoinmissioning Plan to the USNRC, an elecfronic 
31 version will be posted on the SMC web site. In addition, periodic status reports on the progress 

•me 
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1 made towards implementation of the Plan and modification of License No. SMB-743 to an LTC 
2 license will also be posted. 

3 SMC is sensitive to the fact that not all parties interested in this decommissioning effort are able to 
4 access the intemet. Therefore, hard copies of the documents cunentiy available on the SMC web 
5 site, and a copy of Rev. 0 of the Decommissioning Plan, have been placed in the following public 
6 repositories: 

7 • Newfield Borough Hall at 18 Catawba Avenue, Newfield, New Jersey; and 

8 • Newfield Public Library at the comer of Catawba and Hazel Avenues, Newfield, 
9 New Jersey. 

10 A copy of any other documents SMC posts on the web site in the future would also be placed into 
11 the repositories so that tihey are readily available for public review. 

12 16.6 Dose Modeling and ALARA Demonstration 
13 Radiation doses associated with the restricted and unrestricted portions of the Newfield property 
14 after implementation of this Decommissioning Plan were summarized in Chapter 5, above, This 
15 analysis demonsfrates that the radiation dose potential for a maximally-exposed individual, with all 
16 institutional confrols in place is less than 25 mrem per year. In the case where the institutional 
17 confrols fail, the results demonsfrate that tihe 100 millirem per year criterion in 10 CFR 20.1403 will 
18 be met for at least 1,000 years after license termination. In both cases, the assumptions used as input 
19 to the analyses were selected to maximize the resulting dose, meaning actual doses incuned, i f any, 
20 will be lower. 

21 Chapter 7 of this Plan contains an analysis of the cost/benefit of the three decoinmissioning 
22 altematives applicable to the Newfield site. These are the "no action" or LC altemative, the on-site 
23 stabilization and capping or LTC altemative, and the off-site disposal or LT altemative. The 
24 findings of that analysis demonsfrates that reducing the residual radioactivity at the Newfield site 
25 fiirther than as proposed herein, although technically achievable, would be prohibitively expense and 
26 would result in a greater net public and environmental harm. 

27 As described in previously in this Chapter, provisions for durable and enforceable institutional 
28 confrols will be iri place once License No. SMB-743 is modified to a LTC license. In addition, as 
29 shown in Section 15.1, sufficient financial assurance to allow an independent third party to carry out 
30 the provisions of the LTC Plan in the unlikely event of SMC default will be provided in the form of 
31 a trast, with the USNRC as the beneficiary. 

32 16.7 Alternate Criteria 
33 As shovm in Chapter 5 of this Plan, decommissioning of the Newfield site as described herein will 
34 result in dose potentials that are well-below the criteria contained in the Title 10 CFR 20.1402 and 9 
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1403 for umestricted and restricted use. Therefore, altemate dose criteria are neither necessary or 
applied for as part of this Plan. 

y 

) . 
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Table 17.1 - Residual Radioaictivity Volurioies at the Newfield Site 

2 Area Parcel Volume Volume 
(ciabicfeet) (cubic meters) 

3 1 Excavated soil mixed with slag, 405000 11000 
4 2 Excavated soil from D l 11 demolition 27000 800 
5 • 3 Canal (crashed slag that is both in and out of 81000: 2300 

Supersacs) .; • 
6 4 Slag 810000 23000 
7 .5. '. Slag & demolition concrete 135000 3800 
8 6 Columbium Hi-Ratio Slag 54000 ' 1500 
9 7 Hi Ratio Slag & D l l 1 Flex Kleen Bags & D l 16 .27000 \ 800 

Polishing Compound Contaminated Equipment & 
Cleam'ng Materials 

10 8 Baghouse Dust 351000 10000 
11 9 Baghouse dust mixed with slag ' 108000 3100 
12 T12 / D l l l /Dl 12 demolition concrete > 13500 400 
13 E of N-S road; W of Dl 11/DI12 demolition concrete 40500 1100 
14 Storage Yard 

SW fenceline; T12 tank Possible slag used as fill (not confiimed to be 216000 8000 
area licenseable; volume maximized) 

17 Tnfnl 6s.son 

T R C 
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Table 17.2 - Background Soil Concentrations 

Sample ID Campaign 
Identifier 

Radionuclide Concentration (pCi/g) 
Sample ID Campaign 

Identifier Th-228 Th-232 Th-230 U-234 U-238 

980715-15 lEM 0.9 0.9 0.5 0.5 0.5 

980715-16 lEM 0.3 1.1 0.2 0.2 0.2 

091898-01 lEM 1.8 1.8 1.7 1.7 1.7 
091898-02 lEM 1.4 1.4 1 1 1 
091898-03 lEM 0.9 0.9 0.8 0.8 0.8 
091898-04 lEM 1.4 1.4 0.6 0.6 0.6 ~ 

091898-05 lEM 0.6 0.6 0.6 0.6 0.6 

091898-06 lEM 0.6 0.6 0.5 0.5 0.5 

091898-07 lEM 1.2 1.2 0.5 0.5 0.5 
091898-08 lEM 0.6 0.6 0.9 0.9 0.9 

S7 USNRC 0.29 0.33. 0.9 0.9 0.9 
ORAU-1 ORAU 0.3 0.3 1.3 1.3 1.3 
ORAU-2 ORAU 0.5 0.5 .0:4 0.4 0.4 

ORAU-3 ORAU 0.1 0.1 0.3 0.3 0.3 
ORAU-4 ORAU 0.1 0.1 0.3 0.3 0.3 
ORAU-5 ORAU 0.4 0.4 ' 0.4 0.4 0.4 

ORAU-6 ORAU 0.5 ' 0.5 0.4 0:4 0.4 
ORAU-7 ORAU 0.6 0.6 0.8 0.8 0.8 
ENSR-1 ENSR 1.48 1.48 0.83 0.83 0.83 
ENSR-2 ENSR 0.28 0.28 1.38 1.38 1.38 
ENSR-3 ENSR 1.9f 1.91 1.37 1.37 1.37 
ENSR-4 ENSR 1.68 1.68 0.92 0.92 0.92 
ENSR-5 ENSR 1.19 ' 1.19 1.04 1.04 1.04 
ENSR-6 ENSR 1.35 1.35 0.42 0.42 0.42 

Mean 0.85 0.88 0.75 0.75 0.75 
Standard Deviation 0.56 055 0.40 0.40 0.40 

3 
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Table 17.3 - RESRAD Input Parameters 

17.3.1 - Common Parameters (Unrestricted Area, Controls in Place) 
3 Parameter Central Tendency 

Value 
DescriptioD of Parameter Distribution Remark 

DescriptioD Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

, r 
5 Site General and Weather Related Parameters 

' 6 

• V 
-Evapotranspiration 

Coefficient 
EVAPTR Unitless, 0 to 1 , 0.625 Uniform ^ Range; 0.3 to 0.9 

RESRAD Default 
Typical values in 

humid climates east 
of the Mississippi 

River are 
approximately 

0.7."° 

8 
9 

• 

Average Annual 
Wind Speed 

WIND ' m/sec 4.25 
Bounded liog-

noimal-N 

[iNormal: 1.445 
oNormal: 0.2419 

Min: 1.4 
Max: 13.0 

RESRAD Default, 
The thirty year 

(1961-1990) site-
specific annual 

average value (4.3 
m/s) is nearly equal 

to the RESRAD 
default value.'" 

10 , 

• • 

Precipitation Rate PREQP- m/year 1.05 Point Estimate 
Annual average in 

area. Equals 41 
inches per year.' '̂  

• C. Inigatioii Rate RI • m/year . 0.2m Point Estimate RESRAD Default 

12 

• 

Runoflf.Coefficient RUNOFF Unitless, 0 to 1 0.45 Uniform Range: 0.1 to 0.8 

The fraction of total 
annual precipitation 
that sheds off the 

surface and drains to 
Site watershed 

drainage without 
percolating through 

the soil. Typical 
value is 

approximately 0.3 to 
0.5. 

• 13 
^ 14 

15 

Watershed Area for 
Nearby Stream or 

Pond 
WAREA . , 273',000 ' Point Estimate 

Assumed to be 67 
acres. The 

watershed area is 
used to calculate 

dilution factors for 
contaminant 

concentrations in 
surface water bodies 
in the vicinity of the 

site. 

16 Depth of Soil Mixing 
Layer 

DM m 0.15 Triangular Range: 0 to 0.6 
RESRAD 

,^ Default.'" 

c 
Aigonne National Laboratoiy, L'5er'sMa«Ma/yorif£5/L4£>,Ker5zoM 

National Climate Data Centei, Local Climatological Data, Annual Summary with Comparative Data for 

\ 
Philadelphia, Pennsylvania, 2000. , 

National Climate Data Centei. ' 
Aigonne National Laboiatory, User's Manual for RESRAD Version 6, July, 2001. 
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Parameter Central Tendency 
Value 

Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Calculation Times T(n) Yrs. 

1 
10 
100 
300 
500 
700 
900' 
IOOO 

NA 

Evaluation at these 
time segments 

allows for 
consideration ofthe 

potential for 
conditions at the 

Site to evolve fom 
the initial conditions 
specified (e.g., soil 
erosion impacts the 
cover thickness) and 

projects the 
changing Site 

conditions to the 
required 1000-year 

outlook.'"-'" 

Geotechnical Parameters 

Cover Depth 
(thickness) 

COVERO m 0 Triangular Range: 0 to 0.5 

The DCGLs are 
derived for the 

unrestricted area 
assuming that the 
residual activity is 
present in the lop 6 
inches (0.15 m). 

Depth of Roots DROOT m 0.9 Log-normal-N 
jiNormal: -1.9 
oNormal: 0.6 

There are no 
restrictions for 

plants and the depth 
of roots inthe 

unrestricted area 

Geotechnical Parameters-Subsurface Soil Contaminated Zone 

Area of 
Contaminated Zone AREA m^ 244,000 Log-uniform 

Range: 244,000 m^ 
to 295,000 m' 

The area of the 
unrestricted area is 
represented by the 

area of the plant; the 
area of the Storage 
Yard is subtracted. 

Thickness of the 
contaminated zone THICKO m 0.15m Triangular Min 0.1 m 

Max 0.3 m 

The residual activity 
. is present in the top 

15 cm of the soil. 

Irrigation RI. m/yr 0.2m Point Estimate RESRAD Default 

Contaminated Zone 
Density DENSCZ g/cm3 1.3 Triangular Min 1.2 

Max 1.6 

/ 

. The density of the 
soil in the 

unrestricted area is 
equivalent to the soil 

Contaminated Zone 
Erosion Rate VCZ m/yr 0.001 

\ 

Continuous 
Logarithmic 

5E-8 0 
7E-4 0.22 
5E-3 0.95 
2E-1 1.0 

The erosion of the 
surface soil was 

selected as a default 
0 fthe RESRAD 

code 

U.S. Nuclear Regulatory Commission. Radiological Criteriafor License Termination, Volume 62, Federal Register, 
page39058, July 21, 1997. 

U.S. Nuclear Regulatory Comimssion, NMSS Decommissioning Standard Review Plan,'NlJ'REG-n27, September, 
2000. 
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Contaminated Zone 
• Total Porosity 

TPCZ 
Unitless 
0 to 1 

0.4 Point Estimate RESRAD Default 

Contaminated Zone 
Field Capacity 

FCCZ 
Unitless, 

Otol 
0.2 Point Estimate RESRAD Default 

Contaminated Zone 
Hydraulic 

Conductivity 
HCCZ m/yr 2,000 Bounded 

Log-noimal-N 

liNormal: 7.6 
aNormal: 0.75 

i - Min: 200 
max: 20000 

The central 
tendency value, 

2,000 m/yr (6.4E-3 
cm/sec), 

corresponds to the 
measured hydraulic 

conductivity in 
sandy soils found at 
the site. The value is 

assumed to range 
over two orders of 

magnitude fom 200 
to 20,000 m/yr.'" 

Contaminated Zone 
B-Parameter 

BCZ Unitless 2.88 Bounded 
Log-normal-N , 

jlNoimal: 1.06 
oNormal 0.66 

min: 0.5 
Max: 30 / 

RESRAD Default 

Kd (Thorium) DCACT(n) cm'/g 52,010 Triangular 
Min 2,900 

Max 129,000 

The slag was 
studied to define the 
site specific leaching 

properties.'" 

Kd (Uraniimi) DCACT(n) 

')' ' 

cm'/g 70,355 Triangular 
• Min50,fl00 

Max 293,000 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd (Radium) DCACT(n) cm'/g 53' Triangular 
Min 35 
Max 77 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd (Lead) DCACT(n) cmVg 100 Point Estimate RESRAD Default. 

Geotechnical Parameters-Unsaturated Layei* 

Thickness 
Unsaturated Layer 

HI • 2.5 Triangular 
Min 2.5 

. Max 4.6 

The unsaturated 
layer was measured 
during the Remedial 

^ Investigation.'" 

Density, Unsaturated 
Layer 

DENSUZ g/cm' 1.65 Truncated Normal 

^Normal: 1.65 
oNoimal: 0.23 

Quantile, min: 0.05 
Quantile,max: 0.95 

Unsaturated Zone is 
the sand cover layer 
placed over the site 
prior .to disposal of 

thorium bearing 
slag. The density of 

. native sand 
, materials present at 

. the site. 

Total Porosity 
Unsaturated Layer 

TPUZ 
Unitless 

' 0 to 1 
0.4 Point Estimate RESRAD Default 

J 
116 -pĵ Q Environmental Consultants, Inc., Remediallnvestigation Technical Report, PToject Number 7650-N51, 
Windsior, Connecticut, April, 1992. , . 

Outi-each Laboratory, Report Number 20050135, March 25,2005. 
TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Project Number 7650-N51, 

Windsor, Connecticut, April, 1992. ' . . 

9 
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Effective Porosity of 
Unsaturated Layer 

EPUZ 
Unitless, 

Oto 1 
0.2 Point Estimate 

y 

RESRAD Default 

Field Capacity 
Unsaturated Layer 

FCUZ 
Unitless, 

Otol 
0.2 Point Estimate RESRAD Default 

Hydraulic 
Conductivity 

Unsaturated Layer 
HCUZ m/yr . 0.017 Triangular 

Min 0.001 
Max 1.7 

The central 
tendency value, 

0.017 m/yr, 
corresponds to the 
measured hydraulic 
. conductivity in 

sandy soils found at 
tbe site. The value 
was found to range 
fom 0.001 m/yr to 

1.7 m/yr.'" . 

Unsaturated Layer 1, 
B-Paratheter 

BUZ(l) Unitless 5.3 Point Estimate 
RESRAD Default 

\ 

Kd (Thorium) DCACTU(n) cm'/g 52,010 Triangular 
Min 2,900 

Max 129,000 

The slag was 
studied to define the 
site specific leaching 

properties.'" 

Kd (Uraiiium) DCACTU(n) cm'/g 70,355 Triangular 
Min 50,000 

Max 293,000 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd (Radium) DCACTU(n) cm'/g 53 Triangular 
Min 35 
Max 77 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd (Lead) DCACTU(n) cm'/g 100 Point Estimate RESRAD Default 

Geotechnical Parameters-Saturated Zone 

Density, Saturated 
Zone 

DENSAQ g/cm' 1.52 Tnmcated Normal 

liNormal: 1.52 
aNormal: 0.23 
Quantile,min: 

0.001 
Quantile.max: 

0.999 

RESRAD Default 

Total Porosity 
Saturated Zone 

TPSZ Unitless.O to 1 0.4 Point Estimate RESRAD Default 

Effective Porosity, 
Saturated Zone 

EPSZ Unitless; 0 to 1 0.2 Point Estimate RESRAD Default 

Field Capacity, 
Saturated Zone 

FCSZ Unitless, 0 to 1 • 0.2 Point Estimate RESRAD Default 

Hydraulic 
Conductivity, 

Saturated Zone 
HCSZ m/yr 16,000 

Bounded 
Log-normal-N 

. jiNormal: 2.3 
oNormal: 2.11 

min: 0.1 
max: 20,000 

Site specific data 
provided in tbe 

Remedial 
Investigation 

report.'̂ ' 

TRC Environmental Consultants, Inc., Remedial Investigation Techmcal Report, Pioject Numbei 7650-N51, 
Windsoi, Connecticut,-April, 1992. 
'̂ ^ Outreach Laboratoiy, Report Number 20050135, March 25,2005. 

TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Pioject Numbei 7650-N51, 
Windsor, Connecticut, April, 1992. 
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Hydraulic Gradient HGWt Unitless 0.004. 
Bounded 

Log-normal-N 

^Normal: -5.11 
oNormal: 1.77 
min: 0.00007: 

max: 6;5 

Site specific data 
provided in the 

Remedial 
Investigation 

report.'^' 

Saturated Zone 
B-Parameter 

BSZ Unitless 2.88 
Bounded 

Log-normai-N 

jlNormal: 1.06 
oNonnal: 0.66 

Min:'. 0.5 
Max: 30 

RESRAD Defauh 

Source Term Factors 

Dose Conversion 
Factors 

DCFX(n). mrem/pCi All DCFs used are RESRAD defaults 

, RESRAD defaults 
fom FGR#ll and 
FGR#12 and are 

derived using ICRP 
30 dosimetiy 

model.'"'" Short
lived (<180 days) 

radioactive progeny 
isotopes are 

accounted for 
through the use of 

the "paient+D" 
DCFs. 

Source Isotopes 

Actinium-227 SIO) . pCi/g 0.044 ^ Point Estunate 
Unit Activity to 
derive DCGL 

Protactinium-231 . S!(2) pCi/g 0.044 Ppint Estimate 
Unit Activity to 
derive DCGL 

Lead-2l6 SI(3) pCi/g 0.471 ' Point Estimate 
. Unit Activity to 

derive DCGL 

Radium-226 . Sl(4) pCi/g 0.471 Point Estimate 
Unit Activity to 
derive DCGL 

Radium-228 Sl(5) pCi/g 1. Point Estimate 
Unit Activity to 
derive DCGL 

Thorium-228 SI (6) pCi/g 1 Point Estimate 
Unit Activity to 
derive DCGL 

Thorium-230 SI (7) •pCi/g 0471 Point Estimate Unit Activity to 
derive DGGL 

Thorium-232 Sl(8) pCi/g 1 Point Estimate Unit Activity to 
derive DCGL 

Uranium-234 Sl(9) pCi/g 0.485 Point Estimate 
Unit Activity to 
derive DCGL 

Uranium-235 Sl(IO) pCi/g 0.044 Point Estimate Unit Activity to 
derive DCGL 

c 

15 

'̂ ^ TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Project Number 7650-N51, 
Windsor, Connecticut, April, 1992. 

U.S. Environmental Protection Agency, Limiting Values of Radionuclide Intake and Air Concentrations and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion, Federal Guidance Report Numbei 11, EPA 520/1-88-
020, Septembei, 1988. 

U.S. Environmental Piotection Agency, Extemal Exposure to Radionuclides in Air, Water and Soil, Federal 
Guidance Report Numbei 12, EPA 402 R-93-081, Septembei, 1993. 
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1 Uranium-238 S l ( l l ) pCi/g 0.471 Point Estimate 
Unit Activity to 

, derive DCGL 

2 17.3.2 - Industrial Workers (Unrestricted Area, Controls in Place, DCGL Basis) 
3 Parameter Central Tendency Description of Parameter Distribution Remark 

4 Description Code Unit 
Value 

Distribution Range & Fit 

5 , Receptor Exposure Factors 

6 
7 

Exposure Frequency 
(Total) 

EF Days per year 240 
EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 

Assumes number of 
days'per year of 
time working 

specifically at the 
SMC site 

8 Exposure Time ET hours per day 8 

the parameters RESRAD uses to accoimt 
for exposure fiequency, FIND & FOTD Conservatively 

assumes that each 
day eight (8) hours 

long. 

9 Indoor Time Fraction FIND - Unitless, 0 to 1 0.15 Point estimate 

The fraction of a 
total year (8,760hr) 
that is spent indoors 

on site. Assumes 
that 69% ofthe. 
exposure occur 

indoors. 
NUREG 6697 

10 
11 

Outdoor Time 
Fraction 

FOTD 

^ . • 
Unitless, 0 to 1 

0.07 Triangular Range: 0 to 0.21 

The fiaction of a 
total year (8760hr) 

that is spent 
outdoors on Site. 
Equals 595 hrs 

outdoois on Site 
divided by 8760 

hours. The 
probabilistic 

distribution ranges 
. to twice the CT 

value (1,920 hrs per 
• year spent on the 

site). 

12 . Inhalation Rate INHALR m'/yr 8400 Triangular 
Range: 4380 to 

13100 

RESRAD Default 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to aduh 

males.'" 

13 
14 

Mass Loading for 
Inhalation 

MLINH g/m' • 0.00003 

•1 

Continuous Linear 

0.000000 - 0.0000 
0.000008-0.0151 
0.000016-0.1365 
0.000030-0.8119 
0.000040 - 0.9495 
0.000060 - 0.9937 
0:000076 - 0.9983 
0.000100- 1.0000 

RESRAD Default. 
Mass loading in air 

describes the 
airbome dust 

loading conditions 
on the site.'^ 

'̂ ^ U.S. Environmental Protection Agency, Exposure Factors Handbook, Volume I , General Factors, EPA 600/P-95-
002Fa, August. 1997. 

Argonne National Laboratory, L/̂ er'5 ManMfl/ybr J?£5iL4£) KerjiOM (5, July, 2001. 
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Parameter Central Tendency 
Value 

Description of Parameter Distribntion Remark 

• • 1 Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

• • 1 

Soil Ingestion Rate 

( 

son. g/y 18.3 Triangular Range: 0 to 36.5 

The industrial 
worker may. ingest 
soil as a result of 
incidental contact 

with the soil. 
RESRAD default 
for adults engaged 

in non contact 
intensive activities. 

Cover Depth 
(thickness) 

COVERO m 0 Point estimate 

The residual activity 
is present in the top 
15 cm ofthe soil. It 

is assumed that 
• there is no cover 

Area of 
Contaminated Zone 

AREA 

• -. 1 

m^ 

1 

244,000 Loguniform 
Range: 244,000 m^ 

to 295,000 m^ 

The area of the 
utu-estricted area is 
represented by the 

area of the plant; the 
area of the Storage 
Yard is subtracted. 

Thickness of the 
contanunated zone 

THICKO m ' 0.15m 

/ • • . 
Triangular 

Min 0.1m 
Max 0.3 m 

The residual activity 
is present in the top 
15 cm ofthe soil. 

^ 17.3.3 - Trespasser Scenario (Unrestricted Area, Controls in Place) 
Parameter Central Tendency 

Value 
Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Receptor Exposure Factors 

Exposure Frequency 
(Total) 

EF Days per year 12 
EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at -
the parameters RESRAD uses to account 
for exposure frequency, FIND & FOTD 

Assumes humber of 
days per year of 
time working 

specifically at the 
SMC site 

Exposure Time ET hours per day 1 

EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at -
the parameters RESRAD uses to account 
for exposure frequency, FIND & FOTD Conservatively 

assumes that each 
day eight (8) hours 

long. 

Indoor Time Fraction . FIND Unitless, 0 to 1 0- Point estimate 

The fraction of a 
total year (8,760 hr) 
that is spent indoors 
on site. Assumes 
that all exposures 

occur outdoors. It is 
assumed that the 
trespasser will not 
occupy any of the 
buildings in the , 

unrestricted area. 
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. Parameter Central Tendency 
Value 

Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribntion Range & Fit 

Remark 

Outdoor Time 
Fraction 

FOTD Unitless, 0 to 1 

r 

0.001 Triangular Range: 0 to 0.002 

The fraction of a 
total year (8760hr) 

that is spent 
outdoors on Site. 

Equals 12 hrs -
outdoors on Site 
divided by 8760 

hotirs. The 
probabihstic 

distribution ranges 
to twice the CT 
value (24 hrs per 
year spent on the 

site). 

Inhalation Rate INHALR m'/yr 8400 Triangular 
Range: 4380 to 

13100 

RESRAD Default 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult 

males.'" 

Mass Loading for 
Inhalation 

MLINH g/m3 0.00003 Continuous Linear ' 

0.000000 - 0.0000 
0.000008 - 0.0151 
0.000016 - 0.1365 
0.000030-0.8119 
0.000040 - 0.9495 
0.000060 - 0.9937 
0.000076 - 0.9983 
0.000100-1.0000 

RESRAD Default. 
Mass loading in air 

describes the 
' airbome dust 
loading conditions 

on the site.'" 

Soil Ingestion Rate SOIL g/y 

( 

18.3 Triangular Range: 0 to 36.5 

The industrial 
worker may ingest 
soil as a result of 
incidental contact 

\yith the soil. 
RESRAD default 
for adults engaged 

in non contact 
intensive activities-

Cover Depth 
(thickness) 

COVERO m 0 Point estimate 
The residual activity 
is present in the top 
15 cm of the soil. 

Area of 
Contaminated Zone • 

AREA m^ 244,000 Loguniform 
Range: 244,000 m^ 

to 295,000 m' 

The area of the 
unrestricted area is 
represented by the 

area of the plant; the 
area of the Storage 
Yard is subtracted. 

Thickness ofthe 
contaminated zone 

THICKO m 0.15m Triangular 
Min 0.1m 
Max 0.3 m 

The residual activity 
is present in the top 
15 cm ofthe soil. 

9 
10 

11 
12 

U.S. Enviromnental Piotection Agency, Exposure Factors Handbook, Volume 1, General Factors, EPA 600/P-95-
002Fa, August, 1997. 
™' Aigoime National Laboratoiy, User's Manual for RESRAD Version 6, July, 2001. 
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17.3.4 - Industrial Worker Sceriario (Unrestricted Area, Controls Fail) 
2 A • Parameter Central Tendency 

Value . 
DescriptioD of Parameter Distribution Remark 

3 Description ' Code Unit 

Central Tendency 
Value . 

Distribution Range & Fit 

4 Receptor Exposure Factors . 

5 
6 

Exposure Frequency 
(Total) 

EF . Days peryear . 240 . 
EF and ET are not input parameteis used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 

Assumes number of 
• days per year of 

time working 
specifically at the 

SMC site 

7 Exposure Tune ET ' hours per day 8 

the parameters RESRAD uses to account 
for exposiffe frequency, FIND & FOTD Conservatively 

assiunes that each 
day eight (8) hours 

long. 

8 Indoor Time Fraction FIND Unitless, 0 to 1 0.15 Point estimate 

.The fiaction of a 
total year (8,760hr) 
that is spent indoors 

on site. Assumes 
that 69% ofthe 
exposure occur 

indoors. 
NUREG 6697 

~9 
10 

Outdoor Time 
Fraction 

FOTD Unitless, 0 to 1 0.07 Triangular Range: O to 0.21-

The fiaction of a 
total year (8760hr) 

that is spent 
' outdoors on Site. 

Equals 595 his 
outdoors on Site 
divided by 8760 

hours. The 
probabilistic 

distribution ranges . 
to twice the CT 

value (1,920 hrs per 
year spent on the 

site). 

11 Inhalation Rate INHALR m'/yr 8400 Triangular 
Range: 4380 to 

13100 

RESRAD Default. 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult 

males.'» 

12 
13 

Mass Loading for 
Inhalation 

. MLINH g/m3 0.00003 • Continuous Linear 

0.000000 - 0.0000 
0.000008-0.0151 
0.000016-0.1365 
0.000030 - 0.8119 
0.000040 - 0.9495 
0.000060 - 0.9937 
0.000076 - 0.9983 
0.000100- l.OOOO 

RESRAD Default. 
Mass loading in air 

describes the 
airbonie dust 

loading conditions 
' on the site."" 

002Fa, August, 1997. • ' ' ... 
Aigoime National Laboratoiy, User's Manual for RESRAD Version 6, July,''2001. 
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Parameter Central Tendency 
Value 

Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Soil Ingestion Rate SOIL g/y 18.3 Triangular Range: 0 to 36.5 

The industrial 
worker may ingest 
soil as a result of 
incidental contact 

with the soil. 
RESRAD default 
for adults engaged 

in non contact 
intensive activities. 

Cover Depth 
(thickness) 

COVERO m 0 Point estimate 
The residual activity 
is present in the top 
15 cm of the soil. 

Area of 
Contaminated Zone 

AREA m' 244,000 Loguniform 
Range: 244,000 m^ 

to 295,000 m= 

The area of the 
unrestricted area is 
represented by the 

area of the plant; the 
area of the Storage 
Yard is subtracted. 

Thickness of the 
contaminated zone 

THICKO m 0.15m Triangular 
MinO.Im 
Max 0.3 m 

The residual activify 
is present in the top 
.15 cm of the soil. 

Irrigation Rl m/yr 0.2m Point Estimate RESRAD Default 

17.3.5 - Suburban Resident Scenario (Unrestricted Area, Controls Fail) 
Parameter Central Tendency 

Value 
Description of Parameter nistribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Receptor Exposure Factors 

Exposure Frequency 
(Total) { 

. EF Days per year 240 
EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose tbe calculation used to arrive at 
the parameters RESRAD uses to account 
for exposure fiequency, FIND & FOTD 

Assumes number of 
days peryear of 
time working 

specifically at the 
SMC site 

Exposure Time ET 

/ 
hours per day 8 

EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose tbe calculation used to arrive at 
the parameters RESRAD uses to account 
for exposure fiequency, FIND & FOTD Conservatively 

assumes that each . 
day eight (8) hours 

long. 

Indoor Time Fraction FIND Unitless, 0 to 1 0.15 Point estimate 

The fraction ofa 
total year (8,760hr) 
that is spent indoors 

on site. Assumes 
that 69% of the 
exposure occur 

indoors. 
NUREG 6697 

6 
7 

8 

9 

10 

11 

12 

13 
14 
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Parameter Central Teiidency 
Value 

Description of Parameter Distribution Reniark 

Description Code Unit 

Central Teiidency 
Value 

Distribution Range & Fit 

Reniark 

Outdoor Time 
Fraction 

( ' ' 

FOTD , Unitless, Oto 1 0.07 Triangular Range: Oto 0.14 

The fiaction of a 
total year (8760hr) 

that is spent 
outdoors on Site. 
Equals 595 hrs 

outdoors on Site 
divided by 8760 

hours. The 
- probabilistic 
distribution ranges 

to twice the CT 
value (1,190 hrs per 

year spent on the 
site). 

Inhalation^ate INHALR m'/yr 8400 Triangular -
Range: 4380 to 

13100 

RESRAD Default. 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult .-

. males.'" 

Mass Loading for 
Inhalation 

MLINH ( • 
g/m3 

"0.00003 ' Cohtmuous Linear 

0.000000 - 0.0000 
0.000008-0.0151 
0.000016-0.1365 
0.000030 - 0.8119 
0.000040 - 0.9495 
0.000060 - 0.9937 
0.000076 - 0.9983 
OlOOOlOO- l.OOOO 

RESRAD Default. 
Mass loading in air 

describes the 
airborne dust 

loading conditions 
on the site.'" 

Soil Ingestion Rate SOIL g/y 18.3 Triangular Range: 0 to 36.5 

The industrial 
worker may ingest 
soil as a result of 
incidental contact 

with the soil. 
RESRAD default 
for adults engaged 

in non contact 
intensive activities. 

Cover Depth 
(thickness) 

COVERO m 0 Point estimate-
The residual activity 
is present in the top 
15 cm ofthe soil. 

Area of 
Contaminated Zone 

V 

AREA m' 244,000 Loguniform 
Range: 244,000 m^ 

to 295,000 m' 

The area ofthe 
unrestricted area is 
represented by the 

area of the plant; the 
area of the Storage 
Yard is subtracted. 

Thickness ofthe 
contaminated zone 

THICKO m , 0.15m Triangular 
MinO.Im 
Max 0.3 m 

The residual activity 
is present in the top 
15 cm ofthe soil. 

Irrigation RI m/yr 0.2m Point Estimate RESRAD Default 

c 

9 
10 

11 
12 

U.S. Environmental Protection Agency, Exposure Factors Handbook. Volume I , General Factors, EPA 600/P-95-
002Fa, August, 1997. ' , 

Argoime'NztionalLaboTatory, User's Manual for RESRAD Version 6,]xily,2001. 
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17.3.6 - Maintenance Worker Scenario (Restricted Area, Controls in Place) 
2 Parameter Central Tendency Description of Parameter Distribution Remark 

3 Description Code Unit 
Value 

Distribution Range & Fit 

4 Receptor Exposure Factors • 

5 

6 

Exposure Frequency 
(Total) 

EF Days per year 8 
EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 

Assumes two (2) 
days per quarter that 

the maintenance 
worker inspects the 

cover. 

7 Exposure Time ET hours per day 8 

the parameters RESRAD uses to account 
- for exposure fiequency, FIND & FOTD Conservatively 

assumes that each 
inspection day 

extends for 8 hours. 

8 - Indoor Time Fraction FIND Unitless, 0 to 1 0 Point estimate 

The fiaction of a 
total year (8,760hr) 
that is spent indoors 

on site. Assumes 
that all exposures 
occur outdoors. 
There are no 

habitable structures 
on the site. 

9 
10 

Outdoor Time 
Fraction FOTD Unitless, 0 to 1 0.007 Triangular Range: Oto 0̂ 015 

The fraction of a 
total year (8760hr) 

that is spent 
outdoors on Site. 

Equals 64 his 
outdoors on Site 
divided by 8760 

hours. The 
probabilistic 

distribution ranges 
to twice the CT 

value (128 hrs per 
year). 

11 Inhalation Rate I N H A L R m'/yr 8400 Triangular 
Range: 4380 to 

13,100 

RESRAD Default. 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult 

males.'" 

/ 

12 

13 
Mass Loading for 

Inhalation 
MLINH g/m' 0.00003 Continuous Linear 

0.000000 - 0.0000 
0.000008-0.0151 
0.000016-0.1365 
0.000030 - 0.8119 
0.000040-0.9495 
0.000060 - 0.9937 
0.000076 - 0.9983 
0.000100-1-.0000 

RESRAD Default. 
Mass loading in air 

describes the 
airbome dust 

loading conditions 
on the site."* 

'̂ ^ U.S. Environmental Protection Agency, Exposure Factors Handbook, Volume I , General Factors, EPA 600/P-95-
002Fa, August, 1997. 

Yu. C. Zielen, A.J, et al. User's Manual for RESRAD Version 5, ANL/EAD-4, Argonne National Laboratory, 
Argonne, Illinois, July, 2001. 
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Parameter Central Tendency 
Value 

Descn'ption of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Soil Ingestion Rate SOIL g/y • 18.3 Triangular Range: 0 to 36.5 

RESRAD Default 
USEPA default 
value for adults 
engaged in non-
contact intensive 

activities (50 
mg/day).'" (Yu 

2001, EPA 1997). 

Site General and NVeather Related Parameters 

Evapotranspiration 
Coefficient 

EVAPTR Unitless, 0 to 1 0.625 Unifonn Range: 0.3 to 0.9 

RESRAD Default. 
Typical values in 

humid climates east 
ofthe Mississippi 

River are 
approximately 

0.7."' 

Average Annual 
Wind Speed 

WIND m/sec 4.25 
Bounded 

Lognormal-N • 

^Normal: 1.445 
oNormal: 0.2419 

Min: 1.4 
Max: 13.0 

RESRAD Default. 
The thirty year 

(1961-1990) site-
. specific annual 
average vahie (4.3 
m/s) is nearly equal 

to the RESRAD 
default value."' 

Precipitation Rate PRECIP m/year 1.05 Point Estiinate 
Annual average in 
area. Equals 41 

inches peryear.'" 

Iirigation Rate RI m/year 0 Point Estimate 

No irrigation is 
considered in the 
fiiture uses of the 

site. . 

Runoff Coefficient RUNOFF 

1 

Unitless, 0 to 1 0.45 Uniform Range: O.I to 0.8 

The Auction of total 
annual precipitation 
that sheds off the 

surface and drains to 
Site watershed 

drainage without 
percolating through 

the soil. Typical 
value is 

approximately 0.3 to 
0.5. RESRAD 

default 

c 

'̂ ^ Argonne National Laboratory, L'jer'5 Ma«Ma//ory?£5!/L4Z) Fer̂ /o^ 
Argonne National Laboratory, User's Manual for RESRAD Version 6, July,(2001. 

National Climate Data Center, Local Climatological Data, Annual Summary with Comparative'Data for. 
Philadelphia, Pennsylvania, 2000. 

National Climate Data Center. ~ 

137 
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Parameter 

Description Code Unit 

Central Tendency 
Value 

Description of Parameter Distribution 

Distribution Range & Fit 

Remark 

Watershed Area for 
Nearby Stream or 

Pond 
WAREA 273,000 Point Estimate 

Assumed to be 67 
acres. The 

wateished area is 
used to calculate 

dilution factors for 
contaminant 

concentrations in 
surface water bodies 
in the vicinity of the 

site. 

Depth of Soil Mixing 
Layer DM 0.15 Triangular Range: Oto0.6 RESRAD 

Default.'" 

Calculation Times T(n) YIS. 

1 
10 
100 
300 
500 
700 
900 
1000 

NA 

Evaluation at these 
time segments 

allows for 
consideration of the 

potential for 
coiiditions at the 

Site to evolve fiom 
the initial conditions 
specified (e.g., soil 
erosion impacts the 
cover thickness) and 

projects the 
changing Site 

conditions to the 
required 1000-year 

outlook.'"'" 

17.3.7 - Common Parameters, Subsurface Soil (Restricted Area, Controls in Place) 
Parameter Central Tendency 

Value -
Description of Parameter Distribution Remark 

DescriptioD Code Unit 

Central Tendency 
Value -

Distribution Range & Fit 

Remark 

Geotechnical Parameters-Cover Layer (Engineered Clay Cover) 

Cover Depth 
(thickness) 

COVERO m • - 1 Triangular Range: 0.5 to 1.2 The engineered 
barrier will be 

installed over the ' 
slag in the Storage 

Yard with a 
thickness of 1.0 

meters. 

Cover Density DENSCV g/cm' 1.9 Truncated Normal" [iNormal 1.9 
oNormal: 0.23 
Quantile, min;0.05 
Quantile,max:0.95 

Measured density 
for clay-bearing 

inaterials present at 
the site 

Cover Erosion Rate VCV m/yr 0 

The engineered 
barrier is maintained 

duringthe 
institutional 

controls. It is 
assumed that no 
erosion occurs. 

Argomiel^ationzlLe^^OTator/, User's Manual for IlESRAD Version 6, July,2001. 
U.S. Nuclear Regulatory Commission; Radiological Criteria for License Termination, Volume 62, Federal Register, 

page 39058, July 2 i , 1997. ' 
U.S. Nuclear Regulatory Commission. NMSS Decommissioning Standard Review Plan, NUREG-1727, September, 

2000. 
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Parameter 

Description Code Unit 

Central Tendency 
Value 

Description of Parameter Distribution 

Distribution Range & Fit 

Remark 

Depth of Roots DROOT 0.15 Lognoimal-N 
jiNoimal: -1.9 
oNonnal: 0.6. 

The engineered 
cover is composed" 

of dense clay ' 
material that is 

designed to shed 
water. It does not 
readily support a 
typical plant root 
zone. To further 

resist erosion, a thin 
(6 inch) layer of soil 
was placed over the 

cover and seeded 
with native grasses. 

The root depth is 
normally limited to 

the 0.15m (6in) 
thickness of the 

seeded soil, the fit 
ofthe lognoimal-N" 
distribution allows 

foi root depths of up 
to approximately 1 

meter. 

Geotechnical Parameters-Subsurface Soil Contaminated Zone 

c Area of 
Contaminated Zone ' AREA 18,228 Loguniform Range: 14,580 to 

28,767 

The footprint of the 
Storage Yard is 
18,228 m'. The 

area is assumed to 
be ±20%; the 

maximum area is 
defined by the area 
of the entire cover. 

Thickness of 
Contaminated Zone 

THICKO 

I. • 

2.8 Triangular Min 0.5 
Max 3.0 

The Storage Yard 
was measured 

during the Remedial 
Investigation. 

Contaminated Zone 
Density 

DENSCZ g/crii' 2.8 Triangular Min 1.6 
Max 3.0 

The density of the 
slag and. baghouse 
dust was measured 

during the Remedial 
Investigation. 

9 
10 

Contaminated Zoiie 
Erosion Rate 

VCZ m/yr 4.6x10' Triangular 
Min 8x10 ' 
.Max 3x10- '̂ 

The erosion ofthe 
slag was assumed to 
be lOx less than that 

ofthe cover. The 
boulders located in 

the Storage Yard are 
not likely to erode 
over the' 1,000 year 

period of time. 

11 
12 

Contaminated Zone 
Total Porosity 

\ TPCZ Unitless 
Oto I 

0.4 Point Estimate 

Site specific 
parameter measured 
during the Remedial 

Investigation'" 

142 j ^ Q Environmental Consultatits, Inc., Remedial Investigation TechnicaTReport, Project Number 7650-N51, 
Windsor, Connecticut, April, 1992. 

l l i C 
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Parameter Central Tendency 
yalue 

Description bf Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
yalue 

Distribution Range & Fit 

Remark 

Contaminated Zone 
Field Capacity 

FCCZ 
Unitless, 

Otol 
0.2 Point Estiinate 

Site specific 
parameter measured 
during the Remedial 

Investigation 

Contaminated Zone 
Hydraulic 

Conductivity 

* 

HCCZ m/yr 2,000 
Bounded 

Lognormal-N 

(iNoimal: 7.6 
oNonnal: 0.75 

Min: 200 
max: 20000 

The central, 
tendency vahie, 

2000 m/yr (6.4E-3 
cm/sec), 

corresponds to the 
measured hydraulic 

conductivity in 
sandy soils foimd at 
the site. The yalue is 

assumed to range 
over two orders of 

magnitude ftom 200 
tp 20,000 m/yr.'" 

Contaminated Zone 
B-Parameter 

BCZ Unitless 2.88 
Bounded 

Lognormal-N 

[iNormal: 1.06 
oNormal 0.66 

min: 0.5 
Max: 30 

RESRAD Default 

Kd (Thoriiun) DCACT(n) cm'/g 52,010 Triangular 
Min 2,900 

Max 129,000 

The slag was 
studied to define the 
site specific leaching 

properties.'" 

Kd (Uranium) DCACT(n) cm'/g 70,355 Trian giilar Min 50,000 
Max 293,000 ' 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd (Radium) DCACT(n) cm'/g • 53 • Triangular Min 35 
Max 77 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd(Lead) DCACT (n) cm3/g 100 Point Estimate RESRAD Defauh. 

Geotechnical Parameters- Unsaturated Layer 

Thickness 
Unsaturated Layer 

HI m 2.5 Triangular Min 2.5 
Max 4.6 

The unsaturated 
layer was measured 
during the Remedial 

Investigation."' 

Density, Unsaturated 
Layer 

DENSUZ g/cm3 1.65 Truncated Noimal 

[iNormal: 1.65 
oNormal: 0.23 

Quantile, min: 0.05 
Quantile,max: 0.95 

The imsaturated 
zone is the layer 

beneath the Storage 
Yard. The density 

of native sand 
materials present at 

the site. 

10 

11 

12 

13 
14 

15 
16 

'""̂  TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Project Number 7650-N51, 
Windsor, Connecticut, April, 1992: 

OutreachLaboratory, ReportNumber20050135, March 25, 2005. 
'"̂  TRC Environmental Consultants, Inc., Remedial Investigation Technical Report, Project Number 7650-N51, 
Windsor, Connecticut, April, 1992. - r 
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. Parameter Central Tendency 
Value 

Description of Parameter Distribittion Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

- Total Porosity 
Unsaturated Layer 

•' TPUZ 
Unitless 
0 to 1 

'0.4 Point Estimate 

Site specific 
parameter measured 
during the Remedial 

Investigation 

1 

Effective Porosity of 
Unsaturated Layer 

EPUZ 
Unitiess, 

Otol 
0.2 Point Estimate 

Site specific 
parameter measured 
during the Remedial 

Investigation 

Field Capacity 
Unsaturated Layer 

FCUZ 
Unitiess, 

Otol 
0.2 Point Estimate RESRAD Default 

Hydraulic 
Conductivity 

Unsaturated Layer 
HCUZ • m/yr 0.017 Triangular 

Min 0.001 
Max 1.7 

The central 
tendency value, 

0.017 m/yr, 
' corresponds to Ihe 

measured hydraulic 
conductivity in 

sandy soils found at 
the site. The value 
was foimd to range 
fixim 0.001 m/yr to 

1.7 m/yr.'" 

Unsaturated Layer V. 
. B-Parameter 

. Bl lZ(l ) ( Unitless 5.3 Point Estimate 
RESRAD Default 

Kd (Thorium) DCACTU(n) cm'/g 52,010 . Triangular 
Min 2,900 

Max 129,000 

The slag was 
studied to defme the 
site specific leaching 

properties.'^'' 

Kd (Uranium) DCACTU(n) cm'/g 70,355. Triangular 
Min 50,000 

Max 293,000 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd (Radium) DCACTU(n) cm'/g 53 Triangular 
Min 35 
Max 77 

The slag was 
studied to define the 
site specific leaching 

properties. 

Kd (Lead) DCACTU(n) cm3/g 100, Point Estimate RESRAD Defauh 

Geotechnical Parameters-Saturated Zone 

Density, Saturated 
Zone 

DENSAQ g/cm' 

• ) 
., 1.52 Tmncated Normal 

[iNoraial: 1.52 
oNoimal: 0.23 
Quantile,min: 

0.001 
Quantile,max: ^ 

0.999 

RESRAD Default 

Total Porosity 
Saturated Zone 

TPSZ Unitless.O to 1 0.4 Point Estimate 

Site specific 
parameter measured 
during the Remedial 

Investigation 

Effective Porosity, 
Saturated Zone 

EPSZ Unitless, 0 to 1 0.2 Point Estimate RESRAD Defauh 

146 Environmental Consultants, Inc., Remedial Investigation Technical Repori, Project Number 7650^N51, 
Windsor, Coiinecticut, April, 1992." ^ 

OutreachLaboratory, ReportNumber20050135, March 25, 2005. 
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Parameter Central Tendency 
Value 

Description of Parameter Distribution Remark 

^Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Field Capacity, 
Saturated Zone 

FCSZ Unitless, 0 to 1 0.2 Point Estimate RESRAD Defauh 

Hydraulic 
Conductivity, 
Saturated Zone 

HCSZ m/yr 16,000 
Bounded 

Lognoimal-N 

jlNoimal: 23 
oNoraial: 2.11 

min: 0.1 
max: 20,000 

Site specific 
parameter measured 
during the Remedial 

Investigation 

Hydraulic Gradient HGWT Unitless 0.006> 
Botmded 

Lognoimal-N 

^Normal: -5.11 
oNormal: 1.77 
min: 0.00007 

max: 0.5 

RESRAD Default 

Samrated Zone 
B-Parameter 

BSZ Unitiess ' 2.88 
Bounded 

Lognoimal-N 

jiNormal: 1.06 
oNormal: 0.66 

Min: 0.5 
Max: 30 

. RESRAD Default 

Source Term Factors 

Dose Conversion • 
Factors 

DCFX(n) mrem/pCi Al l DCFs used are RESRAD defaults 

RESRAD defaults 
fromFGR#ll and 
FGR#12 and are 

derived using ICRP 
30 dosimetiy 

model.'"•»' Short
lived (<I80 days) 

radioactive progeny 
isotopes are 

accoimted for 
through the use of 

the "parent+D" 
DCFs. 

Source Isotopes 

Acrinium-227 S!(l) pCi/g 8 Point Estimate 
Weighted average. 

See Table 17.7 . 

Protactinium-231 S!(2) pCi/g 8 Point Estimate Weighted average. 
See Table 17.7 

Lead-210 Sl(3) pCi/g • i82 Point Estimate - • 
Weighted average. 

See Table 17.7 

Radium-226 SI(4) pCi/g 182 Point Estimate 
Weighted average. 

See Table 17.7 

Radium-228 Sl(5) pCi/g 182 Point Estimate Weighted average. 
See Table 17.7 

Thorium-228 Sl (6) pCi/g 182 Point Estimate 
Weighted average. 

See Table 17.7 . 

Thorium-230 Sl(7) pCi/g 182 Point Estimate 
Weighted average. 

See Table 17.7 

10 
11 

18 

19 

U.S. Envirqnmental Protection Agency, Limiting-Values of Radionuclide Intake and Air Concentrations and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion, Federal Guidance Report Number 11, EPA 520/1-88-
020, September. 1988. 

U.S. Environmental Protection Agency, External Exposure to Radionuclides in Air, Water and Soil, Federal 
Guidance Report Number 12, EPA 402 R-93-081, September, 1993. r 
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Parameter Central Tendency 
Value 

Description of Parameter Distribution ' . Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

1 Thorium-232 Sl(8) pCi/g 182 Point Estimate 
"Weighted average.. 

See Table 17.7 

• 2 Uraniuin-234 ; Sl(9) . pCi/g 182 Point Estimate 
Weighted average-

See Table 17.7 . 

3 Uranium-235 Sl(IO) pCi/g " '8 • i'oint Estimate 
•Weighted average. 

See Table 17.7 

4 . Uranium-238 si(ii) pCi/g 182 Point Estimate 
Weighted average. 

See Table 17.7 

• : 5. 17.3.8 T Industrial Worker Scenario (Restricted Area, Controls in Place) 
6 Parameter Central 

Tendency Value 
Description of Parameter Distribution Remark 

7 Description Code Unit 

Central 
Tendency Value 

Distribution Range & Fit 

8 Receptor Exposure Factors ^ • • 

9 
10 

Exposure Frequency 
(Total) 

EF . .. • pays per year' 240 
EF and ET are not input parameteis used 
by RESRAD. They are presented here to 
disclose ihe calculation used to arrive at 

Assumes number of 
days per year of 
time working 

specfifically at the 
SMC site 

•c Exposure Time ET ' • hours per day 8 

the parameters RESRAD uses to account 
for exposure fi-equency, FIND & FOTD Conservatively 

assumes that each 
day eight (8) hours 

long. 

12 

• 

Indoor Time Fraction FIND Unitiess, 0 to I 0.15 Point estimate 

The fiaction ofa 
total year (87860hr) 
that is spent indoors 
. on site. Assumes 

fliat 69% of Uie 
exposure occuis 
indoois on the 

unrestricted side of 
the site. NUREG 

6697. 

13 
14 

• 

Outdoor Time 
Fiaction 

J • 

) 

FOTD Unitiess, Oto l 0.07 Triangular 

r 

Range: Oto0.14 

The fraction of a 
total year (8,760hr) 

that is spent 
outdoors on Site. 
Equals 595 hrs 

outdoors on Site 
divided by 8,760 

hours. The 
probabilistic 

distribution ranges 
to twice the CT 

value (1,190 hrs per 
year spent outdoors 

on the site). 

15 Inhalation Rate INHALR m'/yr 8400 Triangular 
Range: 4380 to 

13100 

RESRAD Default. 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult 

males."" 

U:S. Environmental Protection Agency, Exposure Factors Handbook, Volume I , General Factors, EPA 600/P-95-
002Fa, August, 1997.1 - • ' 
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Parameter ' Central 
Tendency Value 

Description of Parameter Distributiori Remark 

Description Code Unit 

Central 
Tendency Value 

Distribution Range & Fit 

Remark 

Mass Loading for 
Inhalation 

MLINH g/m3 0.00003 Continuous Linear 

0:000000 - 0.0000 
0.000008 - 0.0151 
0.000016-0.1365 
0.000030 - 0.8119 
0.000040 - 0.9495 
0.000060 - 0.9937 
0.000076 - 0.9983 
0.000100-1.0000 

RESRAD Default. 
Mass loading in air 

describes the 
airbome dust 

loading conditions 
on the site.'" 

Cover Erosion Rate VCV m/yr 0 . 

The cover is 
assumed to be 

maintained and does 
not erode while 

institutional controls 
are in place. 

Soil Ingestion Rate SOIL g/y 0 

The industrial 
worker does not 
enter the fenced 
Storage Yard. 

There is no direct 
contact with the soil 

inside the fence. 

17.3.9- Trespasser Scenario (Restricted Area, Controls in Place) 
Parameter Central Tendency 

Value 
Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

' Receptor Exposure Factors 

Exposure Frequency 
(Total) 

EF Days per year 12 

EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 
the parameters RESRAD uses to account 
for exposure frequency, FIND & FOTD 

A trespasser may 
access ths site as 

often as one day per 
month. 

Exposure Time ET hours per day 1 

EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 
the parameters RESRAD uses to account 
for exposure frequency, FIND & FOTD 

Conservatively 
assumes that the 
trespasser spends 

one hour on the site 
before they are 
discovered and ' 
removed by the 

SMC staff. 

Indoor Time Fraction FIND Unitiess, 0 to I 0 Point estimate 

The fraction of a 
total year (8,760hr) 
that is spent indoors 

on site. Assumes 
that all exposures 
occur outdoois. 

There are no 
habitable stnictures 

on the site. 

Argonne National Laboratory, User's Manual for RESRAD Version 6, July, 2001. 
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Parameter Central Tendency 
Value 

Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution . Range & Fit 

1 

2 • 

• -

Outdoor Time 
Fraction 

FOTD 
s 

Unitless, 0 to I 0.001 ' Triangular Range: 0 to 0.002 

The fraction of a 
total year (8,760hr). 

that is spent 
outdoors on Site. 

Equals 12 hrs 
outdoois on Site 
divided by 8760 

houis. The 
probabilistic . 

distribution ranges 
to twice the CT 

value (24 hrs per 
year trespassing on 

the site). 

3 Inhalation Rate INHALR •m'/yr 8400 Triangular 
Range: 4380 to 

13100 

R E S R A D Default. 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult 

males."^ 

4 

.c 
Mass Loading for . 

Inhalation 
MLINH 

• i ' 

g/m3 0.00003 Continuous Linear 

0.000000 - 0.0000 
0.000008-0.0151 
0.000016-0.1365 
0.000030 - 0.8119 
0.000040 - 0.9495 
0.000060 - 0.9937" 
0.000076 - 0'9983 
0.000100- 1.0000 

RESRAD Default. 
Mass loading in air 

describes the 
airbome dust 

loading conditions 
on die site'" 

6 

• 

Cover Erosion Rate VCV m/yr 0 

The cover is 
..assumed to be 

maintained and does 
not erode while 

instimtional controls 
• are ill place. 

7 

8 

Soil Ingestion Rate sou- g/y 18.3 Triangular Range; 0 to 36.5 

RESRAD Default 
USEPA default 
value for adults 
engaged in non-
contact intensive 

activities (50 
mg/day). 

7 

8 17.3.10 - Recreational Hunter Scenario (Restricted Area, Controls Fail) 
9 Parameter Central Tendency 

Value 
Description of Parameter Distribution Remark 

10 Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

11 Receptor Exposure Factors . ' 

• 

12 
13 

Exposure Frequency 
(Total) 

EF Days per year 20 

EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 

the parameters RESRAD uses to account 
for exposure fiequency, FIND & FOTD 

Assumes 4 weeks 
per year of time 
spent hunting 

specifically at the 
SMC sile 

; 

Argonne National Laboratory, User's Manual for RESRAD Version 6, July, 2001. 
U.S. Environmental Protection Kgcncy, Exposure Factors Handbook, Volume I , General Factors, EPA 600/P-95-

002Fa, August, 1997. 
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Parameter . 

Description Code Unit 

Central Tendency 
Valiie 

Description of Parameter Distribution 

Distribution Range & Fit 

Remark 

Exposure Time ET hours per day 

Conservatively 
assumes that each 

day spent hunting on 
site is 4 hours long. 

Indoor Time Fraction FIND Unitiess, 0 to I Point estimate 

The fiaction of a 
total year (8,760hr) 
that is spent indoors 

on site. Assumes 
that all exposures 
occur outdoors. 

There are no 
habitable structures 

on the site. 

Outdoor Time 
Fraction FOTD Unitless, 0 to 1 0.009 Triangular Range: Oto 0.018 

The fraction of a 
total year (8760hr) 

that is spent 
outdoors on Site. 

Equals 80 hrs 
outdoors on Site 
divided by 8760 

hours. The 
probabilistic 

distribution ranges 
to twice flie CT 

value (160 hrs per 
year spent hunting 

on the site). 

Inhalation Rate INHALR m'/yr 8,400 Triangular 
Range: 4,380 to 

13,100 

RESRAD Default. 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult 

males"* 

Contaminated 
Fraction of Meat 

FMEAT Unitless, 0 to 1 0.3 Triangular Range: 0 to 0.5 

The fiaction of the 
annual meat diet that 

is obtained from 
game harvested 
from off the site. 
The number is 

conseivative in that 
the size of the site is 
small relative to the 

grazing land 
required to support 
game habitat. The 

use of the triangular 
distribution results 

in a more 
conseivative 

estimate than the 
RESRAD defauh 

for this site."' 

'̂ ^ U.S. Environmental Protection Agency, Exposure Factors Handbook, Volume I , General Factors, EPA 600/P-95-
002Fa, August. 1997. 

U.S. Environmental Protection Agency, Exposure Factors Handbook, Food Ingestion Factors, Volume I I , 
EPA/600/P-95/002Fb, August, 1997. c 
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Parameter Central Tendency 
Value 

Descrlpti'on of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Mass Loading for 
Inhalation 

MLINH g/m' • 0.00003 . Continuous Linear 

0.000000 - 0.0000 
0.000008 - 0.0151 
0.000016-0.1365 
0.000030 - 0.8119 
0.000040 - 0.9495 
0.000060 - 0.9937 
0.000076 - 0.9983 
0.000100-1.0000 

RESRAD Default., 
Mass loading in air 

describes the 
airbome dust 

loading conditions 
on the site.'" 

Cover Erosion Rate VCV m/yr 4.6x10'' Continubus 
Logarithmic 

.0.0000008 - 0.00 
0.00046 - 0.50 
0.003- 1.00 

The erosion rate was 
calculated using the 
Revised Universal 
Spil Loss Equation 
computer progiam, 

RUtE2.'" 

Soil Ingestion Rate SOIL 18.3 Triangular Range: 0 to 36.5 

RESRAD Default 
USEPA default 
value for adults 
engaged ih non-
contact uitensive 

activities (50 
mg/day). 

17.3.11 - Cover Excavation Scenario (Restricted Area, Controls Fail) 
Parameter Central Tendency 

Value 
Descriptipn of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Receptor Exposure Factors 

Exposure Frequency 
(Total) 

EF Days per year 10 
EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 
the parameters RESRAD uses to account 
for exposure frequency, FIND & FOTD 

Assumes 2 weeks to 
attempt to excavate 

slag from the 
engineered cover 

Exposure Time ET hours per day 8 

EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 
the parameters RESRAD uses to account 
for exposure frequency, FIND & FOTD 

Conservatively 
assumes that each 

day spent digging is 
8 hoiirs long. 

Indoor Time Fraction FIND ilnitless, 0 to 1 0 _ Point estimate 

The fraction of a. 
total year (87860hr) 
that is spent indoors 

on site. Assumes 
that all exposures 
occur outdooix.' 

There are no' 
habitable stractures 

on the site. 

Outdoor Time 
Fraction 

FOTD Unitiess, 0 to I 0.009 , Triangular Range: Oto0.018 

The fraction of a 
total year (8760hr) 

that is spent 
outdoors on Site. 

Equals 80 his 
outdoois on Site 
divided by 8760 

houis. 

2 

c 
•9 
10 

12 

13 
14 

Argonne'NationalLahoTatoTy, User's Manual for RESRAD Version 6, July, 200}. 
TRC Environmental Corporation, Estimated Soil Loss from Soil Cap, Project Number 26770-0000,7anuary, 2005. 
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Parameter Central Tendency 
Value 

Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Uranium 238 and 
progeny 

Nuclide 
jlCi/cubic 
centimeter 

0.001 Point estimate 
All progeny in 

secular equilibrium, 
including Ra226 

Thorium 232 and 
progeny 

Nuclide 
(iCi/cubic 
centimeter 

0.001 Point estimate 
All progeny in 

secular equilibrium, 
including Ac228 

Thickness 16InfmiteSIab m 0.01 Point estimate 
Assume the 

excavation is 1 m' in 
area and I m deep. 

Dose Point Air gap m 0.92 Point estimate 

Assume the intruder 
stays within 3 ft 
(0.92 m) for 64 

hours 

Density Concrete g/cm' 2.8 Point estimate 

Assume the slag has 
the same shielding 

properties as 
concrete 

17.3.12 - Industrial Worker Scenario (Restricted Area, Controls Fail) 
. Parameter Central Tendency 

Value 
Description of Parameter Distribution Remark 

Description Code Unit 

Central Tendency 
Value 

Distribution Range & Fit 

Remark 

Receptor Exposure Factors 

Exposure Frequency. 
(Total) 

EF Days per year 240 ' 
EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 

^ the parameters RESRAD uses to account 
for exposure fiequency, FIND & FOTD 

Assumes number of 
days per year of 
time woridng, 

specifically at the 
SMC site 

Exposure Time ET hours per day 8 

EF and ET are not input parameters used 
by RESRAD. They are presented here to 
disclose the calculation used to arrive at 

^ the parameters RESRAD uses to account 
for exposure fiequency, FIND & FOTD 

, Conservatively 
assumes that each 
day eight (8) hours 

long. 

Indoor Time Fraction FIND Unitless, 0 to I 0.15 Point estimate 

The fraction of a 
total year (8,760hr) 
that is spent indoors 
at the unrestricted 

area. Assumes that 
69% of the time is 

spent indoors, in the 
unrestricted area. 

8 

9 

10 

11 

12 
13 
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Parameter 

'Description Code Unit, 

Central Tendency 
Value 

Descrifition bf Parameter Distribution 

Distribntion Range & Fit 

Remark 

Outdoor Time 
Fraction, 

FOTD Unitless, Oto 1 0.07 Triangular Range: 0 to 0.14 

The fiaction ofa 
total year (8,760hr) 

that is spent 
outdoois on the 
restricted area. 

Assumes that 31 " / i 
of the time at the 

- SMC site is spent 
walking on the 

cover and in close 
proxhnity to the 

engineeredbarrier. 
Equals 595 hrs 
outdoors on the 

" restricted site, 
divided by 8,760 

hours. The 
probabilistic 

distribution ranges 
to twice the CT 

value (1,190 his per 
year spent on the 

restricted site). 

Inhalation Rate INHALR m'/yr 8400 Triangular 
Range: 4380 to 

I3I00 

RESRAD Default 
Inhalation rate based 
on geometric mean 
rate for short term 
exposure to adult 

males.'" 

Mass Loading for 
Inhalation . 

MLINH g/m3 0.00003 Continuous Linear 

0.000000 • 
0.000008 • 
0.000016-
0.000030 • 
0.000040-
0.000060 -
0.000076 -
0.000100-

0.0000 
0.0I5I 
0.1365 
0.8119 
0.9495 
0.9937 
0.9983 
1.0000 

RESRAD Default 
Mass loading in air 

describes the 
airbome dust 

loading conditions 
on the site.'" 

Cover Erosion Rate VCV m/yr 4.6x10^ 
Continuous 

Logarithmic 

( 
0.0000008 - 0.00 

0.00046-0.50 
0.003- 1.00 

The erosion rate was 
calculated using the 
Revised Universal • 

Soil Loss Equation 
computer program, 

RULE2."" 

U.S. Environmental Protection Agency, Exposure Factors Handbook, Volume I , General Factors, EPA 600/P-95-
002Fa, August, 1997. ; 

Argonne National Laboratory, L'ier'5 Ma«Mfl//or/f£5J?/4I) Fer5io« <5, July, 2001. 
TRC Environmental Corporation, Estimated Soil Loss from Soil Cap, Project Number 26770-0000, January, 2005. 
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Parameter 

Description Code Unit 

Central Tendency 
Value 

Description of Parameter Distribution 

Distribution Range & Fit 

Remark 

Soil Ingestion Rate SOIL g/y 18.3 Triangular Range: 0 to 36.5 

RESRAD Default 
The industrial 

worker enters the 
fenced Storage 

Yard. Ingestion of 
contaminated soil is 

incidental to 
walking in the 
restricted area. 
USEPA default 
value for adults 
engaged in non-
contact intensive 

activities (50 
mg/day). 

(9. 
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Table 17.4 - RESRAD Exposure Pathways 

17.4.1 - Trespasser Scenario (Unrestricted Area, Controls in Place) 
3 Pathway Retained Comments 

4 Direct Exposure Yes 

The source term fotmd in the she soils produces penetrating gamma radiation. 
Exposure from direct penetiating radiation is expected to be a significant contributor 
to the overall potential dose. Extemal radiation dose was modeled using 
Microshield; RESRAD does not accurately model a direct exposure at a distance 
form the source term. 

5 Particulate Inhalation Yes Allowance is made for soils containing radiological constituents of the source being 
liberated and suspended in the breathing air of the occasional trespasser. 

6 Radon No 

/ -
' ' ' .> 

Radon is specifically excluded from consideration within the ftainework of the 
goveming reguiations. In addition, the source term found is not a significant 
producer of radon due to the relatively long half-life of the thorium isotopes fotmd in 
theslag 

7 Plant Ingestion No 

Ingestion of plant foods addresses those plant foods grown in the radioactivity or 
irrigated with water containing radioactivity fixim on Site. Since the maintenance 
worker does not eat edible plant parts grown on site for food consumption, this 
pathway is incomplete. • 

8 Drinking Water No 
Surface water on site is unfit for consumption as drinking water. No on-site sources 
of grotmdwater have been developed for drinking water. 

Meat Ingestion No , The trespasser does not consume meat frbm animals culled from the site. 

10 Milk Ingestion ' • No 
Milk ingestion pathway is incomplete because milk cows are not allowed to graze in 
the unrestricted area. 

11 Aquatic Foods Ingestion •No There are no surface water ponds on the property. 

12 Direct Ingestion Yes 
Trespassers are assumed to spend approximately 1 OOVo of their time in the 
uiirestricted area outdoors. They may ingest relatively small amoimts of soil 
through incidental oral contact with their hands. 

13 17.4.2 - Industrial Worker Scenario (Unrestricted Area, Controls Fail) 
14 " Pathway Retained ' , Comments ' 

15 Direct Exposure ' . Y e s 

The source term found in the site soils produces penetrating gamma radiation. 
Exposure from direct penetrating radiation is expected to be a significant contributor 

• to the overall potential dose. Extemal radiation dose was modeled using 
Microshield; RESRAD does not accurately model a direct exposure at a distance 
form the source term. ^ 

16 Paniculate Inhalation Yes Allowance is made for soils containing radiological constituents of the source being 
liberated and suspended in the breathing air of the industrial worker. 

17 

. . . . / 

Radon • No 

Radon is specifically excluded from consideration within the framework of the 
goveming regulations. In addition, the source term found is not a significant 
producer of radon due to the relatively long half-life of the thorium isotopes fotmd in 
the slag , • 

18 Plant Ingestion No 

Ingestion of plant foods addresses those plant foods grown in the radioactivity or 
irrigated with water containing radioactivity from on Site. Since the industrial 
worker does not eat edible plant parts grown on site for food consumptibn, this 
pathway is incomplete. 

19 Drinking Water No Suiface water on site is unfit for consumption as drinking water. No on-site sources 
of groundwater have been developed for drinking water: 

Meat Ingestion ' No . Site workers do not consume meat froin animals culled firom the site. 

• 
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1 Milk Ingestion No 
Milk ingestion pathway is incomplete because milk cows are not allowed to graze in 
the unrestricted area. 

2 Aquatic Foods Ingestion No There are no surface water ponds on the property. 

3 Direct Ingestion Yes 
Industrial workers are assumed to spend approximately 30% of their time outdoors. 
They may ingest relatively small amounts of soil through incidental oral contact with 
their hands. 

4 17,4.3 - Suburban Resident Scenario(Unrestricted Area, Controls Fail) 
5 Pathway Retained Comments 

6 Direct Exposure Yes 

The source term found in the site soils produces penetrating gainma radiation. 
Exposure from direct penetrating radiation is expected to be a significant contributor 
to the overall potential dose. Extemal radiation dose was modeled usmg 
Microshield; RESRAD does not accurately model a direct exposing at a distance 
form the source term. 

7 Particulate Inhalation Yes 
Allowance is made for soils containing radiological constituents of the source being 
liberated and suspended in the breathing air of the suburban resident. 

8 Radon No 

Radon is specifically excluded from consideration within the fi^mework of the 
goveming regulations. In addition, the source terin fotmd is not a significant 
producer of radon due to the relatively long half-life of the thorium isotopes found in 
the slag 

9 Plant Ingestion Yes 
Ingestion of plant foods addresses those plant foods grown in the radioactivity or 
inigated with water containing radioactivity ftom on Site. 

10 Drinking Water No 
Surface water on site is unfit for consumption as drinking water. No on-site sources 
of groimdwater have been developed for drinking water. 

11 Meat Ingestion Yes 
The suburban resident may raise livestock and use water containing radioactivity 
from on Site to water the animals. 

12 Milk Ingestion Yes Milk cows may be allowed to graze in the unrestricted area. 

13 Aquatic Foods Ingestion No There are no suiface water ponds on the property. 

14 Direct Ingestion Yes 
Suburban residents are assumed to spend approximately 30% of their time outdoors. 
They may ingest relatively small amounts of soil through incidental oral contact with 
their hands. 

15 17.4.4 - Maintenance Worker Scenario (Restricted Area, Controls in Place) 
16 Pathway Retained Comments 

17 Direct Exposure Yes The source term found in the site soils produces penetrating gainma radiation. -
Exposure from direct penetrating radiation is expected to be a significant contributor 
to the overall potential dose. 

•18 Particulate Inhalation Yes Allowance is made for soils containing radiological constituents of the source being 
liberated and suspended in the breathing air of the maintenance worker. 

19 Radon " •No Radon is specifically excluded from consideration within the framework of the 
goveming regulations. In addition, the source term found is not a significant 
producer of radon due to the relatively long half-life of the thorium isotopes found in 
theslag . 

20 ~ Plant Ingestion No Ingestion of plant foods addresses those plant foods grown in the radioactivity or 
irrigated with water containing radioactivity fi-om on Site. Since the maintenance 
worker does not eat edible plant parts grown on site for food consumption, this 
pathway is incomplete. 

21 Drinking Water No " • Surface water on site is unfit for consumption as drinking water. No oursite sources 
of groundwater have been developed for drinking water. 

22 Meat Ingestion No Site workers do not consume meat from animals culled from the site. 
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1 Milk Ingestion 

/ 
No Milk ingestion pathway is incomplete because milk cows are not allowed to graze 

on the storage yard. 

2 Aquatic Foods Ingestion No . There are no surface water ponds on the prpperty. -

• 
3 Direct Ingestion Yes.. . Maintenance workers may ingest relatively small amounts of soil through incidental 

oral contact with their hands: . ' ' 

4 17.4.5 - Industrial Worker Scenario (Restricted Area, Controls in Place) 
5 Pathway Retained Comments i . 

• 
6 Direct Exposlire 

i 
Yes 

The source term found in the Site soils produces penetrating gamma radiation. 
Exposure' from direct penetrating radiation is expected to be a significant contributor 
to the overall potential dose. Extemal radiation dose was modeled using 

. Microshield; RESRAD does not accurately model a direct exposure at a distance 
form the source term. 

7 Particulate Inhalation Yes Allowance is made for soils containing radiological constituents of the source being 
liberated and suspended in tht breathing air of tbe industrial worker. 

• 
8 Radon ... No 

Radon is specifically excluded from consideration within the fiamework of the 
goveming regulations; In addition, the source term found is riot a significant 
producer of radon due to the relatively long half-life of the thorium isotopes found in 
theslag 

9 Plant Ingestion No The industrial workers does not eat plant parts grown on site for food consumption; 
this pathway is incomplete. 

10 
i ' — • 

Drinking Water ; No . 
Surface water on site is linfit for consumption as drinking water. No on-site sources 
of groundwater have been developed for drinking water. 

Meat Ingestion No : Industrial workers do not consume meat from anirnals culled from the site. 

12 Milk Ingestion No . Milk ingestion pathway is incomplete. Milk cows do not graze on the site. 

13 Aquatic Foods Ingestion No • No surface bodies of water are found on the site.'̂  . 

14 Direct Ingestion No Workers at the site do not enter the fenced Storage Yard and there is no direct 
contact with the soil. 

• 15 17.4.6 - Trespasser Scenario (Restricted Area, Controls in Place) 
16 Pathway • Retained Comments 

17 Direct Exposure Yes 
The source term found in the Site soils produces penetrating gamma radiation. 
Exposlire ft^m direct penetrating radiation is expected to be a significant contributor 
to the overall potential dose. 

• 18 Particulate Inhalation Yes Allowance is made for soils containing radiological constiments of the source being 
liberated and suspended in the breathing air ofthe trespasser. 

19 Radon No . 

Radon is specifically excluded from consideration within the framework of the 
goveming regulations. In addition, the source term found is not a significant 
producer of radon due to the relatively long half-life bf the thorium isotopes found in 
the slag 

• 20 

1 • • 

Plant Ingestion No • 

Ingestion of plant foods addresses those plant foods grown in the radioactivity or 
irrigated with water containing radioactivity from oil Site. Since trespassers are not 
expected to glean edible plant parts grown on site for food consiimptioh, this 
pathway is incomplete. 

21 Drinking Water No 
Surface water on site is unfit for consumption as drinking water. No on-site sources 
of groundwater have been developed for drinking water. 

22 Meat Ingestion - No Trespassers are not expected to consume meat from animals culled from the site. 

Milk Ingestion . No Milk ingestion pathway is incomplete because milk cows do not graze at the site. 
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Aquatic Foods Ingestion No 
Trespassers are not expected to spend time fishing the surface water bodies 
surrounding the site. 

Direct Ingestion Yes 
Trespassers on the site may ingest relatively small amounts of soil through 
incidental oral contact with their hands. 

17.4.7 - Recreational Hunter Scenario (Restricted Area, Controls Fail) 
Pathway Retained Coniments 

Direct Exposure Yes 
The source term found in the Site soils produces penetrating gamma radiation. 
Exposure from direct penetrating radiation is expected to be a significant contributor 
to the overall potential dose. j 

Particulate Inhalation Yes 
Allowance is made for soils containing radiological constituents of the soiirce being 
liberated and suspended in the breathing air of the recreational hunter. 

Radon No 

Radon is specifically excluded from consideration within the fiamework of the 
goveming. regulations. In addition, the source term found is not a significant 
producer of radon due to the relatively long half-life of the thorium isotopes found in 
the slag 

Plant Ingestion ' 

1 

No 

Ingestion of plant foods addresses those plant foods grown in the radioactivity or 
. irrigated with water containing radioactivity from on Site. Since recreational 

hunters are not expected to glean edible plant parts grotyn on site for food 
consumption, this pathway is incomplete. 

Drinking Water No 
Surface water on site is unfit for consumption as drinking water. No on-site sources 
of groundwater have been developed for drinking water. 

Meat Ingestion Yes 
Recreational hunters are expected to consume meat from animals culled from the 
site. 

Milk Ingestion No 
Milk ingestion pathway is incomplete since it is not credible to consider that. 
recreational hunters would graze milk cows on this site. 

Aquatic Foods Ingestion No 
Recreational hunters are not expected to spend time fishing the surface water bodies 
surrounding the site. 

Direct Ingestion Yes 
Hunters on the site may ingest relatively small amounts of soil through incidental 
oral contact with their hands. 

17.4.8 - Cover Excavation Scenario (Restricted Area, Controls Fail) 
Pathway Retained Comments 

Direct Exposure 

/ 

Yes 

The source term found in the Site soils produces penetrating gamma radiation. 
Exposure from direct penetrating radiation is expected to be a significant contributor 
to the overall potential dose. Extemal radiation dose was modeled using 
Microshield; RESRAD does not accurately model a direct exposure with a liinited 
exposure, in direct contact with the engineered cover or the excavation of the cover. 

Particulate Inhalation Yes 
Allowance is made for soils containing radiological constituents of the source being 
liberated and suspended in the breathing air of the trespasser excavating the slag. 

Radon No 

Radon is specifically excluded from consideration within the framewoik of the 
goveming regulations. In addition, the source term found is not a significant 
producer of radon due to the relatively long half-life of the thorium isotopes found in 
the slag 

Plant Ingestion No 

Ingestion of plant foods addresses those plant foods grown in the radioactivity or 
irrigated witli water containing radioactivity from on Site. Since the trespasser is 
not expected to glean edible plant parts grown on site for food consumption, this 
pathway is incomplete. 

Drinking Water No 
Surface water on site is unfit for consumption as drinking water. No on-site sources 
of grouridwater have been developed for drinking water. 

. Meat Ingestion ' Yes The trespasser is not anticipated to consume meat from animals culled from the site. 
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. 1 . Milk Ingestion No Milk ingestion pathway is incomplete since milk cows do not graze on this site. 

2 , Aquatic Foods Ingestion . No 
The trespasser does not expected to spend time fishing the surface water bodies 
surrounding the site; 

Direct Ingestion ' • " ' ' Yes 
The trespasser excavating the slag may ingest relatively small amounts of soil 
through incidental oral contact with their hands. 

4 17.4.9 - Industrial Worker Scenario (Restricted Area, Controls Fail) 
5 • ^ Pathway Retained Comments 

6 

• 
Direct Exposure Yes 

The source term found in the Site soils produces penetrating gamma radiation. 
Exposure from direct penetratmg'radiation is expected to be a significant contributor 
to the overall potential dose. Extemal radiation d<Be was modeled using 
Microshield; RESRAD does not accurately model a direct exposure at a distance 
foim the source term. 

7 Particulate Inhalation Yes 
Allowance is made for soils containing radiological constituents of the source being 
liberated and suspended in the breathing air of the industrial worker. 

8, 

• 
Radon No 

Radon is specifically excluded fiom consideration within the fiamework of the 
goveming regulations. In addition, the source term found is not a significant 
producer of radon due to the relatively long half-life of the thorium isotopes found in 
theslag ~ X 

9 Plant Ingestion No The industrial workers does not eat plant parts grown on site for food consumption; 
this pathway is incomplete. 

10 Drinking Water No 
Surface water on site is unfit for consumption as drinking water. No on-site sources 
of groimdwater have been developed for drinking water. , 

• c 
Meat Ingestion No Industrial workers do not consume meat from animals culled fiom the site. 

12 Milk Ingestion No Milk ingestion pathway is incomplete. Milk cows do not graze on the site. 

13 Aquatic Foods Ingestion ; . No ^ No surface bodies of water are found on the site. 

14̂  Direct Ingestion Yes 
Workers at the site may enter the fenced restricted area and have direct contact with 
the engineered barrier. 

Table 17.4.10 - Industrial Worker (Unrestricted Area, Controls in Place, DCGL Basis) 
16 Pathway ̂  Retained Comments 

17 

• 
18 

Direct Exposure Yes 

The source term found in the site soils produces penetrating gamma radiation. 
Exposure from direct penetrating radiation is expected to be a significant contributor 
to the overall potential dose. Extemal radiation dose was modeled using 
Microshield; RESRAD does not accurately model a direct exposure at a distance 
form the source term. 

17 

• 
18 Particulate Inhalation Yes Allowance is made for soils containing radiological constituents of the source being 

liberated and suspended iri the breathing air of the industrial worker. 

19 Radon No ' 

Radon is specifically excluded from consideration within the firamework of the 
goveming regulations. In addition, the source term found is not a significant 
producer of.radon due to the relatively long half-life of the thorium isotopes found in 
theslag 

20 

. • J 

Plant Ingestion No 

Ingestion of plant foods addresses those plant foods grown iri the radioactivity or 
irrigated with water containing radioactivity fiom'on Site. Since the maintenance 
worker does not eat edible plant parts grown on site for food consumption, this 
pathway is incomplete. 

21 Drinking Water' No 
Surface water on site is unfit for consumption as drinking water. No on-site sources 
of groundwater have been developed for drinking water. 

• '.- Meat Ingestion No Site workers do not consume meat from animals culled from the site. 
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Milk Ingestion No 
Milk ingestion pathway is incomplete because milk cows are not allowed to graze 
on the storage yard. 

Aquatic Foods Ingestion No There are no suiface water ponds on the property. 

Direct Ingestion ' Yes 
Industrial workers are assumed to spend approximately 30% of their time outdoors. 
They inay ingest relatively small amounts of soil through mcidental oral contact with 
their bands. 
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Table 17.5 Partition Coefficients 
(Kd) (cmVgram) 

Element Contaminated Zone Unsaturated Zone Saturated Zone 

Actinium'*' 2400 2400. 450 

Protactinium'" 2700 . 2700 • : ; • 550 . 

Lead'" 100 100 100 

Radium'*^ 53 53 53 

Thorium'" - 52,010 52,010 52,010 

Uranium"* 70,355 70,355 70,355 

c 

'*' Shappard and Thibault, Default Soil Solid/Liquid Partition Coefficients, K^S, for Four Major Soil types: A 
compendium. Health Physics Joumal, Volume 59, Number 4, October 1990. 
'*̂  Shappard and Thibault, Default Soil Solid/Liquid Partition Coefficients, K^S, for Four Major Soil types: A 
compendium. Health Physics Joumal, Volume 59, Number 4, October 1990. 
' " RESRAD default' 

Site specific parameter determined by laboratory analysis. Outreach Laboratory, Report Number 20050135, March 
25,2005. I , - . 

Site specific parameter determined by laboratory analysis. Outreach Laboratory, Report Number 20050135, March 
25,2005. . 
'** Site specific parameter determined by laboratory analysis. Outreach Laboratory, Report Number 20050135, March 
25,2005. ' , . 

warn 
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Table 17.6 - DCGLs for Soil 

2 Radionuclide Medium DCGL Units 

3 U-238 plus progeny Soil volumes 9.8 pCi/g 

4 Th-232 plus progeny Soil volumes 7 pCi/g 
The industrial worker is exposed to die source term from die Storage Yard with an engineered barrier as well as the residual radioactivity in the unrestricted area. For the 
puiposes of this analysis, tlie contribution from the storage yard to the industrial worker is assumed to be less than 1% of the total effective dose; the dose resultmg from the 
residual radioactivity is assumed to be 99% of the total effective dose. 
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Table 17.7 - Source Term 

Average Radionuclide Concentration 167 

3 Material Type Concentration (pCi/g) 

I- Thorium series Uranium series Actinium series 

4 • Slag'̂ * .. f 359 359 16 

5 Baghouse dust'*' 10 10 1 

6 Contaminated soil'™ " '^ . 18 18 1 

Derived Source Term 
8 Isotope Concentration'" (pCi/gram) 

# 9 Actinium-227 8.00 

10 Protactinium-231 • 8.00 

11 Lead-210 182.00-

13-

Radium-226 ' . " 182.00 

13- Radium 228 , . 182.00 

14 Thorium-228 182.00 

15 Thorium-230 - / 182.00 

' Thorium-232 182.00 

17 Uranium-234 182.00 

18 Uranium-235 ^ ' ~ 8.00 

19 Uranium-238 . 182.00 

• 

. . •'• ! . 167IX Corporation, "Assessment ofEnvironmental Radiological Conditions at the Newfield Facility", Report No. IT/NS-
92-106, April 2, 1992. . - . 

Berger, C. D., Integrated Environmental Management, Inc., written communication tp C. S. Eves, Shieldalloy 
Metallurgical Corporation, October 6, 1994. . . 

Shieldalloy Metallurgical Corporation, "Applicant's Environmental Report for the Newfield, New Jersey Facility", 
October'l, 1992 . 
''"' Integrated Environmental Management, Inc. Report No. 94005/G-17172, "Final Status Survey of Haul Road", June 
22, 1999. • 
'^' The isotopic concentration was calculated using the average concentration of radioactivity in the slag, baghouse dust 
and contaminated soil (see Table 17.7). The mass forthe three components was estimated using the inventory records 
from SMC. The derived concentration of radioactivity in the Storage Yard was calculated using a weighted average and 
assuming that the decay progeny are in secular equilibrium. . 
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1 Table 17.8 - Dose Modeling Results 

2 17.8.1 - Occasional Trespasser (Unrestricted Area, Controls in Place) 

3 Statistic Projected Annual Dose (millirem/year) 

4 Annual Dose Limit 25.0 

5 Peak Mean Annual Dose 0.2 ±0.01 

6 50* Percentile 0.2 ±0.01 

7 90* Percentile 0.3 ± 0.01 

8 95* Percentile 0.3 ±0.01 

9 Maximum Aimual Radiation Dose 0.4 

10 Deterministic Estimate, Peak Annual Dose 0.2 @ 0 years 

11 

12 

Summary reports showing source term, radiation dose, and geophysical parameters are provided in Appendix 19.5 
(Newfield 3005007.rad) 

17.8.2 - Suburban Resident (Unrestricted Area, Controls Fail) 
Statistic Projected Annual Dose (millirem/year) 

Annual Dose Liira't 100 \ 

Peak Mean Annual Dose <1 . 

50* Percentile <1 

90* Percentile ' <1 

95* Percentile <1 

Maximum Annual Radiation Dose <I 

Deterministic Estimate, Peak Annual Dose <1 @ 0 years 

The suburban resident is exposed to gamma radiation stemming from the engineered barrier in the Storage Yard. The calculated exposure rate 
is less than 1x10"̂  inR/hr or less tKan 1 mrem/year. 

17.8.3 - Maintenance Worker (Restricted Area, Controls in Place) 
Statistic Projected Annual Dose (millirem/year) 

Annual Dose Liira't 25.00 

Peak Mean Aimual Dose 6xl0-^± IxlO"" 

50* Percentile 4x10-̂  ±6x10* 

90* Percentile Ixl0-^±2xI0-* 

95* Percentile 3x10-'±4x10"* 
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Maximum Annual Radiation Dose , 0.02 

Deterministic Estimate. Peak Annual Dose IxIO-'@0 years 

Summary reports shovdng sburce term, radiation dose, and geophysical parameters are provided in Appendix 19.5. 

17.8.4 - Industrial Worker (Restricted Area, Controls in Place) 
5 Statistic Projected Annual Dose (mUlireiri/year) 

8 Annual Dose Limit 25.0 ' 

7 Peak Mean Annual Dose , <0.6 

8 50* Percentile , . <0.6 

9 90* Percentile <0.6 

10 95* Percentile <0.6 

11 Maximum Arinual Radiation Dose - " <1. 

12 Deterministic Estimate, Peak Annual Dose 0.6 @ 1,000 years 

13 

c 
17 

Summary reports showing source term, radiation dbse, and geophysical parariieters are provided in Appendix 19.5. 
(Newfleld 3004005.rad) \ 

13 

c 
17 

The industrial worker is exposed to the source term from the Storage Yard with an engineered barrier as well as the residual radioactivity m the unrestricted area. The direct 
radiation exposure from the covered Storage Yard contributed 0.6 mrem per year (0.001 mR/hr for 595 houis) and the exposure from the residual radioactivity established 
ly the DCGLs was less than 1x10"* mrem per year. . ' 

18 17.8.5 - Trespasser (Restricted Area, Controls in Place) 

19 Statistic Projected Annual Dose (millirem/year) 

20 Annual Dose Limit 25.00 

21 Peak Mean Annual Dose ' 6x10-̂  ±2x10"* 

22 50* Percentile 4x10-̂  ±7x10-* 

23 90* Percentile 1x10-3 ±2x10"' 

24 95* Percentile 3x10-3 ±4x10^ 

25 Maximum Annual Radiation Dose 0.02 

26 Deterministic Estimate, Peak Annual Dose lxIO-*@0 years 

27 Summary reports showing source term, radiation dose, and geophysical parameters are provided in Appendix 19.5. 

17.8.6 - Recreational Hunter (Restricted Area, Controls Fail) 
29 Statistic Projected Annual Dose (millirem/year) 

30 Annual Dose Limit 100.0 ;, . 

•• r Peak Mean Annual Dose " 13.6 ±0.8 
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Statistic Projected Annual Dose (millirem/year) 

50* Percentile 0.4 ±0.01 

90* Percentile 47 ± 3 

95* Percentile 54±1 

Maximum Annual Radiation Dose 78.6 

Deterministic Estimate, Peak Annual Dose 0.3 @ 558 years 

Summary reports showing source term, radiation dose, and geophysical parameters are provided in Appendix 19.5. 
(Newfield 3004008.rad) 

17.8.7 - Industrial Worker (Restricted Area, Controls Fail) 
Statistic Projected Annual Dose (millirem/year) 

Annual Dose Limit 25.0 

Peak Mean Annual Dose 0.7 ±0.07 

50* Percentile 0 ± 0 

90* Percentile 2.5 ±0.1 

95* Percentile 3.4 ±0.2 

Maximum Aimual Radiation Dose 6.7 • 

Deterministic Estimate, Peak Annual Dose - 0.0 @ 1,000 years 

Summary reports showing source term, radiation dose, and geophysical parameters are provided in Appendix 19.5. 
(Newfield 30040004 .rad) 

11 

12 

15 

16 

17 

18 

17.8.8 - Excavator (Restricted Area, Controls Fail) 
20 Statistic Projected Annual Dose (millirem/year) 

21 Annual Dose Limit 100.0 

22 Peak Mean Aimual Dose 8.3 

23 Deterministic Estimate, Peak Annual Dose 8.3 

24 Microshield summary report showing source term, radiation dose, and geophysical parameters are provided in 
25 Appendix 19.5 

26 17.8.9 - Suburban Resident (Restricted Area, Controls Fail, Cover Excavated) 

27 Statistic Projected Annual Dose (millirem/year) i , 

28 Annual Dose Limit 100 

29 Peak Mean Annual Dose <17 

30 Deterministic Estimate. Peak Annual Dose <17 @ 0 years 
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The suburban resident is exposed to gamma radiation stemming from the excavated area of the engineered barrier 
or 0.002 mR/hr or less than 17 mrem/year. See Microshield report ^ 

c 
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Table 17.9 - Comparison of Risks and Costs 

Population 
(' 

Risk Type Risks and Costs Population 
(' 

Risk Type 

L C Alternative LTC Alternative L T Alternative 

Population 
(' 

Risk Type 

Risk . Cost($) Risk Cost ($) Risk Cost ($) 

Workers Cancer Fatality . 3.0e-04 $130,800 . 8.6e-06 $400 2.6e-05 $1,000 Workers 

Remediation 
Activities 
Fatality 

O.Oe+00 $0 .2.6e-04 $780 7.1e-04 $2,130 

General 
Population 

Cancer Fatality 3.5e-03 $50,866,667 8.8e-04 $12,853,733 9.0e-04 $22,901,000 General 
Population 

Remediation 
Activities 
Fatality 

O.Oe+00 $0 O.Oe+00 $0 O.Oe+00 $0 

General 
Population 

Transportation 
Fatality 

O.Oe+00. $0 4.6e-04 $1,380 7.6e-0I $2,280,000 

Irriplementation cost ($) 

. - • 
$2,080,000 $5,172,507 - $58,080,851 

^ Totals 3.8e-03 $53,077,467 1.6e-03 $18,028,800 7.6e-0I $83,264,981 
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Table 17.10 - Acceptable Surface Contamination Levels 

Radionuclide 
Contamination Levels (dpm/lOOcm^)'''''' 

Radionuclide 
Average Maximum*^ Removable'' 

3 Natural uranium (U+D) 5.000 15,000 1,000 

4 Natural thorium (Th+D) 1,000 3,000 200' 

5 - Notes: ' . • . ' . . . . ' . . .„r . '. ^ • . 
6 • a Where surface contamination by both alpha-and beta-gamina-emitting nuclides exists, the limits established for alpha-and-beta-gamma-emitting 
7 nuclides should apply independently. 

8 b As used in this table, dpm (disintegrations per minute) means the rate of emissions by radioactiVie material as determined by correcting the counts 
9 per minute observed by an appropriate detector for backgiound, efficiency, and geometric factors associated with the instnunentation. 

10 c Measuiements of average contaminant should not be averaged over more than 1 square nieter. For objects of less surface area, the average should 
11 be derived for each such object. 

12 d The maximuni contamination level applies to an area of not more than 100 cm .̂ The amount ofremovable radioactive material per 100 cm̂  of 
13 surface area should be determined by wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount 
14 of radioactive material on the, wipe with an appropriate instrument of knovra efficiency, When reniovable contamination on objects with less surface 

area is deteimined, the pertinent levels should be reduced proportionally and the entire surface should be wiped. 

e The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not exceed 0.2 mrad/hr 
17 at 1 m and 1.0 mrad/hr at 1 cm respectively, measured through not more than 7 milligrams per square centimeter of total absorber. 

( / . 

r 
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Table 17.11 - Derived Concentration Guideline Levels for Building Surfaces 

2 Radionuclide Medium DCGL" Units 

3 

4 

Uranium 238 plus 
progeny 

Building surfaces 19.5 dpm/lOOcm^ 

5 Uranium 238 Building Surfaces 101 dpm/l OOcm̂  

6 

7 

Thorium 232 plus 
progeny 

Building surfaces 6.0 dpm/lOOcm^ 

8 Thorium 232 Building surfaces 7.0 dpm/l OOcm̂  
9 a Beyeler, W. E., et al., "Residual Radioactive Contamination From Decommissioning; Parameter Analysis; Draft Report for Comment", NUREG/CR-

10 5512, Vol. 3,U. S.NuclearRegulatoiy Commission,October,'l999,Table5.19. ' 

11 Gross Radioactivity DCGL 

12 Radionuclide Medium DCGL" Units 

13 Gross Alpha Activity Building surfaces 9 dpm/l OOcm̂  
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Table 17.12 - Typical Instruments for Performing Final Status Surveys 

2 

• 

3 

5 

Instrument 
Radiation 
Detected 

Scale Range 
Typical 

Background 
Typical M D C Application 2 

• 

3 

5 

Bicron MicroRem 
tissue-equivaknt 

meter 
Gamma 

0-5,000 
microrem/hr 

8-10 
microrem/hr 

5 microrem/hr 
ambient gamma 

surveys 

6 

8 

9 

. 1 0 

11 

Ludlum Model 2241 
scaler/ratemeter 

with a Model 44-10 
sodium iodide 

gamma scintillation 
detector 

Gamma 
0-1,000 

microR/hr 
8-10 microR/hr 5 microR/hr 

gamma 
walkover 
surveys 

• 13 

14 

15 

16 

Ludlum Model 2224 
scaler/ratemeter 

with Ludlum Model 
43-89 dual 
alpha/beta 

Alpha, beta 0-500,000 cpm <I0 cpm alpha 
<200 cpm beta 

< 100 alpha 
<I,000 beta 
<3,200 beta 

scan 

contamination 
surveys of 
surfaces 

. c 
19 

20 

21 

22 . 

23 • 

Ludlum Model 239-
IF floor monitor 

with Ludlum Model 
2221 

scaler/ratemeter and 
Ludlum Model 43-
37 gas proportional 

probe 

Alpha, beta 0-500,000 

/ 
<10 cpm alpha 
<500 cpm beta 

<10p alpha 
<3,000 beta 

scan 

contamination 
scanning Of 

floors 

'Minimum detectable concentration provided in dpm/lOOcm at a 95% confidence interval. 
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Table 17-13 - Area Factors for Outdoor Radiation Surveys 

Area (m )̂ Area Factor 

1,000 1.1 

500 • 1.2 ^ 

100 1.3 

50 1.5 

10 2.5 

7 . 3.0 
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Table 17.14 - Cost Estimate for the LTC (Long-term Control) Alternative 

Item Quantity Units 2005 Total Present Item Quantity Units 

Unit Cost 2005 Cosf Value 

CAPITAL COSTS 

SITE PREPARATION 

Mobilization 1 LS, , $25,000.00 $25,000 

Construction Surveying - 7.1 ACRES $5,000.00 $35,500 

Sediment and Erosion Controls I LS . $15,000.00 $15,000 

SUBTOTAL $75,500 

•--..( . _ • • - -
-

CAP CONSTRUCTION . 

Dust Suppressant (Haul Roads) 28,000 SY $3.60 $100,694 

Radiological and Air Monitoring 1 V LS $64,140.00 $64,140 

Consolidation of Slag Piles into Cap Footprint . , 30.000 . CY $9.48 $284,455 

Rough Grading of Coarse Slag 22,000 SY $6.74 $148,233 

Grading of Subgrade Cap Materials 22,000 . SY $0.26 $5,700 

Adjacent Sdil Characterization I . LS $25,000.00 $25,000 

Sand Cushion Layer (9 inches thick) 6,000 CY $17.83 $106,957 

Anchor Trench 2,080 LF $1.65 • $3,437 

HDPE Geomembrane (40 mil) 200,000 SF $2.80 $559,394 -

Liner Testing and QA/QC 1 LS $20,000.00 $20,000 

Drainage Geonet 200,000 SF $0.73 $146,061 

Soil Isolation/ Frost Protection Layer (2 feet thick) > 15,000 CY $21.23 $318,426 

Topsoil (6 inches thick) 8,000 CY $40.81 . $326,485 

Fine Grade, Seed and Mulch 35,000 SY $2.72 $95,200. 

Drainage Improvements I LS $25,000.00 $25,000 

Establish Vegetative Cover (first-year maintenance) 1. LS $15,000.00 $15,000 

SUBTOTAL $2,244,181 

• 
FINAL STATUS SURVEY 1 LS $92,345.00 / $92^45 $92,345 

DEMOBILIZATION/ DECONTAMINATION/ SITE CLEANUP I LS $20,000.00 $20,000 $20,000 

CONSTRUCTION SUBTOTAL $2,432,026 

IMPLEMENTATION COSTS 

Administrative Costs (5%) $121,601 

Project Management During Constiuction (10%) . $243,203 

Permits and Legal Documentation (10%) $243,203 

Engineering Design Costs (10%) . $243,203 

IMPLEMENTATION TOTAL $851,209 

CAPITAL COST GRAND TOTAL $3,283,235 
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2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

15 
16 

Item Quantity Units 2005 Total Present Item Quantity Units 

Unit Cost 2005 Cost Value 

r 

1000-YEAR SURVEILLANCE & MONITORING COSTS 

PRESENT WORTH - 1000-YEARS OF ANNUAL SURVEILLANCE & MONITORING COSTS (3% 
DISCOUNT RATE) 

Visual and Ambient Gamma Radiation Surveys 1 LS $1,200.00 $1,200 $40,000 

Site Security Maintenance 7.1 ACRES $165:00 $1,172 $39,050 

Cap Maintenance 7.1 ACRES $495.00 $3,515 $117,150 

NRC Fees 

Aimual Report Review/Inspection I LS $10,000.00 $10,000 $333,333 

AddKional Cost EveIy^ 5 Years for License Renewal, Expanded I LS $20,000.00 $4,367 $145,570 

Inspection and Report Review (converted to an annual cost) 

Trust Fund Fees & Expenses 1 LS $5,390.00 $5,390 $179,667 

. • 
$854,770 

SUBTOTAL: CAPITAL AND 1,000-YEAR SURVEILLANCE & 
MONITORING COSTS , 

$4,138,005 

CONTINGENCY (25%) $1,034,501 

GRAND TOTAL CAPITAL AND 1.000-YEAR SURVEILLANCE & 
MONITORINO COSTS 

$5,172,507 
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Table 17.15 - Cost Estimate for the L T (License Termination) Alternative 

Item Quantity Units 
•71)05 • •- loiai • rresent-

Item Quantity Units 
Unit Cost 2005 Cost . . Value 

rAPTTAL COSTS 

>ITE PREPARATION 

klobilization' 1 • LS $62i000.00 $62,000 
Sediment and Erosion Controls j , . 1 LS $15,000.00 $15,000 
;iear and Grub Dense Brush Including Stumps 2.7. . AC $6,250.00 $16,875 

jravel Roadway 3,700 SY $12.52 $46,327 

JUBTOTAL $140,202 • 

RAILROAD IMPROVEMENTS .... 
lemove Old Railroad Ties and/or Track 3,000 LF $9,55 . $28,650 

•Jew Crossties with Tie Plates and Spikes 3,000 EA $102.03 $306,084 

>Jew Track 2,400 LF $18.41 , $44,188 

Zar Bumper . I EA $3,807.51 $3,808 

Vheelstops 1 PAIR $778.85 $779 

lailcar Switcher 294 DAYS $2,500.00 $735,000 

SUBTOTAL $1,118,508 

JNSITE SLAG PROCESSING 

Dust Suppressant 76,667 SY $3.60 $275,710 

Radiological and'Air Momtoring I LS $104,516.00 $104,516 
Relocation of Coarse Slag to Staging Area 43,000 ' CY $8.72 $375,101 

Relocation of Baghouse Dust, Finer Slag and Soils to Staging Area 33,000 CY $6.93 $228,850 
r̂ush Slag Larger Than Disposal Facility Cutoff 81,000 TONS ' $53.95 K370,02! 

.oad Slag Materials into Railcars 76,000 CY $6.93 $527,048 

Adjacent Soil Characterization , 1 LS $50,000.00 $50,000 
SUBTOTAL / $5,931,246 

DFFSITE SLAG DISPOSAL 

laul Slag to Envirocare Facility in Utah 2,052,000 CF $7.06 $14,485,122 
>lag Disposal at Envirocare in Utah 2.052,000 CF $10.50 $21,539,215 . 
SUBTOTAL $36,024,336 

•INAL STATUS SURVEY 1 LS $92,345.00 $92,345 $92,345 

SITE RESTORATION 

jtading 35,000 SY $0.36 $12,478 

Topsoil (assume I foot of clean soil) 11,500 • CY $32.45 $373,210 

"ine Grade and Seed 35,000 SY $2.21 $77,280 

:)rainage Improvements 1 LS $15,000.00 $15,000 
SUBTOTAL ; : $477,967 

DEMOBILIZATION/ DECONTAMINATION/ SITE CLEANUP 1 LS $50,000.00 $50,000 $50,000 

:0NSTRUCT10N TOTAL $43,834,605 
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Item Quantity Units 
700b lotal fresent 

Item Quantity Units 
Unit Cost 2005 Cost Value 

MPLEMENTATION COSTS 

Administrative Costs (1%) $438,346 

'roject Management During Construction (2%) ' $876,692 

'ermits and Legal Documentation (1 %) $438,346 

sngineering Design Costs (2%) $876,692 

MPLEMENTATION TOTAL $2,630,076 

: A P I T A L COST TOTAL $46,464,681 

:OmTNGENCY (25%) $11,616,170 

3RAND TOTAL CAPFTAL COST r - $58,080,851 

T R C 
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Table 17.16 - Cost Estimate for the L C (Liceniie Continuation) Alternative 

Item Quantity ' . Units 
2005 Total Present ' 

Item Quantity ' . Units 
Um"tCost 2005 Cost Value 

1000-YEAR SURVEILLANCE AND MONITORING COSTS 

PRESENT WORTH - 1000-YEARS OF ANNUAL SURVEILLANCE & MONITORING COSTS (3% 
DISCOUNTRATE) . 

USNRC Fees 1 LS $62,400.00 $62,400 $2,080,000 

On-Site Monitoring v . 1 LS $2,400.00 $2,400 $80,000 

$2,160,000 

SUBTOTAL: CAPITAL AND 1 .OOO-YEAR SURVEILLANCE & 
MONITORING COSTS 

$2,160,000 

CONTINGENCY (25»/o) ' $540,000 

GRAND TOTAI. CAPITAI. AND 1.000-YEAR SirRVEII.I.ANrE & MONrrORINC! CO.STS $2,700,000 

8 
9 

10 

11 
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Table 17.17 - Methods for Calculating Potential Radiation Dose 

Probabilistic Deterministic 

2 

3 

Measure of Human Health 
Detriment 

Annual radiation dose measured in 
millirems per year 

Annual radiation dose measured in 
millirems per year 

4 Parameter Value Basis 
Mean value for average member of 
a defined critical exposure group in 

a specific exposure scenario 

Reasonable maximum value 
selected fi-om accepted default 

values 

5 Calculation method Computer modeling code Algebraic summation (e.g 
spreadsheet) 

6 Time integration 
Yes. Integration intervals vary to 
allow for progeny ingrowth decay, 

and transport 

No. Point estimate, considering 
discrete point in time and site 

conditions. 
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c Figure 18.1 - Site Plan 
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Figure 18.2 - Restricted and Former Restricted Areas 

1 
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NEWFIELD, NEW JERSEY 

FIGURE 18.2 
RESTRICTED AND FORMER RESTRICTED AREAS 

Date: 10/05 Project No. 26770-0000-00000 
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Figure 18.3 - Storage Yard Plan 
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Figure 18.4 - Existing Reforestation Areas 

TRC 
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c Figure 18.5 - Site Location Map 
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^ ^ 1 Figure 18.6 - Consolidated Material Site Plan 
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c Figure 18.8 - Engineered Barrier Construction Detail 
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Figure 18,9, 
Project Schedule 

Shieldalloy Metallurgical Corporation, Newfield, New Jersey 
Year 1 Year 2 
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On-site Stabilization and Long-Term Control Campaign 

Prepare Work Plan (WP) 

Prepare Quaftty AssurarKe Pro]ect Plan (QAPP) 

Prepare Field Sampling Plan (FSP) 

Prepare Construction Quality Assurance Plan (CQAP) 

Prepare Perlormance Slandard Verlticatlon Plan (PSVP) 

NRC Rewew and Comment 

Submittal of Final WP, QAPP, FSP, CQAP, and PSVP 

Final Design (100%) 

Prepare Final Design 

NRC Review and Comment 

Submittal ot Revised Final Design 

Bidding and Award 

Contract Award 

Impiementalion of Decommissioning Activities 

Preconstructton Inspection and Conference 
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Engineered Barrier Construction 

Material RelocatiorVPile Constmction 

Sittisoil Conlimiatory Sampling 

Placement oi Sand, Geomembrane and Soil Isolation layers 

Placement ol Vegetative Layer and Seeding 

' Vegetation Establishment Period 

Site Cleanup 

Prelinai Construction Conference 

Prefinal Inspection 

- Submittal of Prefinal Inspection Report 

Regulatory Review & Comment 

Completion of Outstanding Construction Items 

Final hispBctlon 

Construction Completion Report & Certification 

Preparation of Report 

NRC Review and Comment 

Submit Re\^sed Reporl 

Final Status Survey Performance 

LTC Plan Preparation 

Draft LTC Plan 

NRC Re\riew & Comment 

Submit Rnal LTC Plan 

Final Decommissioning and Final Status Survey Report 

Draft Final Report 

NRC Revtew & Comment 

Submit Final Report 

Amendment of License No. SMB-743 

Initiation of Operation and IMaintenance 

803 days 
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90 edays 
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Project: Project Schedule 
Date: Thu 10/20/05 

Summary ' 
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Figure 18.10 - Decommissioning Organization Chart 
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• J 



CLASS 1 AREAS 

CLASS 2 AREAS 

CLASS 3 AREAS 
(ALL AREAS NOT MARKED 
AS CLASS 1 OR 2) 

INDICATES DEMOLISHED STRUCTURE 

NOTE: AREAS OF SLAG USED AS FILL MATERIAL AT 
VARIOUS LOCATIONS AROUND THE SITE THAT WERE 
IDENTIFIED DURING THE 1991 ENSR SITE 
CHARACTERIZATION V/ILL BE TREATED AS CLASS 1 
AREAS. PLEASE REFER TO APPENDIX P OF THAT 
DOCUMENT FOR THOSE LOCATIONS. 

J: \Cad\26770\0000\00000\ 
FIG-18.1.dwg Layout:Fig-18.11 October 20, -10:12AM KHOUENBECK 

Customer-Focused Solufions 

5 Waterside Crossing 
Windsor, CT 06095 
( 8 6 0 ) 2 9 8 - 9 6 9 2 

SHIELDALLOY METALLURGICAL CORPORATION 
NEWFIELD, NEW JERSEY 

FIGURE 18.11 
AREA CLASSIFICATIONS 

Project No. 26770-0000-00000 


